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Electric Radio is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication 
for those who appreciate the value of operating vintage equipment 
and the rich history of radio. It is hoped that the magazine will 
provide inspiration and encouragement to collectors, restorers 
and builders. It is dedicated to the generations of radio amateurs, 


experimenters, and engineers who have preceded us, without — 


whom many features of life, now taken for granted, would not be 
possible. 
We depend on our readers to supply material and photos for 


ER. Our primary interest is in articles that pertain to vintage © 


equipment and operating with a primary emphasis on AM, but 
articles on CW, SSB, and shortwave listening are also needed. 


Photos of hams in their radio shacks are always appreciated. We — 


invite those interested in writing for ER to write, email, or call. 


Regular contributors include: die. 
Chuck Teeters (W4MEW), Jim Hanlon (W8KGI), Tom Marcellino 


(W3BYM), Gary Halverson (K6GLH), David Kuraner (K2DK), Bruce | 


PO 


Vaughan (NR5Q), Bob Grinder (K7AK), Larry Will (W3LW), Dave — 


Gordon-Smith (G3UUR), Mike Bittner (W6MAB), D.S. “Jeep” Platt 
(K3HVG), Jeff Covelli (WAS8SAJ), Joe Long (WA2EJT), Jim Riff (K7SCQ), 
David Ishmael (WA6VVL), George Misic (KE8RN) 


Editor’s Comments 


Heroes 

It seems like everyone either has a hero, or a 
vision of what a hero might be. A hero might be 
a family member, a teacher, a colleague, an Elmer, .- £ 
or perhaps a member of NASA or the military. Zi RRRBE) Sooo 
My personal heroes are volunteer firefighters. 


Recently, in the severe wildfire season here in Colorado this June, eight volunteer 
firefighters lost their homes in the High Park wildfire in the mountains west of Fort 
Collins, Colorado. One man, interviewed because he let his own place burn while 
selflessly saving the homes of others, when asked why he would let his place burn 
when he could have gone back.to save it, rephied “Because it was my duty to help.” 
That is my idea of a genuine ro. 
Fall Classic Exchange 

It’s time once again to begin thinking about the fall Classic Exchange, “CX,” that 
is running next month during September. This is an excellent chance to hear and 
to work a lot of classic equipment that is not on the air on a daily basis. The contest 
descript:on and rules are on page 17 of this issue. 


73, Keep Those Filaments Lit, NODMS 
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x Reiland, KE7MFW, poses beside his 1924 Army radio truck at the 
wap meet, June 2, 2012, at Minden, NV. The truck (a 1924 T-Model 
ex’s best guess as to what a radio truck might have looked like for his 
So, the truck, the radio (a fully operational BC-474A, c.1938), and 
r are later than WWI, but Rex pointed out that his wool uniform is 
authentic WWI. (Photo Courtesy of Gary Halverson, K6GLH) 


A Low-Power AM Transmitter 
that Anyone Can Build 


By Robert Nickels, W9RAN 
2645 East Drive 

Freeport, IL 61032 
W9IRAN@oneradio.net 


Building one’s own ham gear was a 
necessity in the early days and, despite all 
the changes our hobby has been through, 


there is still nothing quite like the, 


satisfaction that comes from making 
contacts using equipment built with your 
own hands. 

As a young ham in the mid-60s, 
salvaged TV sets and cast-off radios and 
telephones were my main source of parts, 
and it was always frustrating to read 
about wonderful construction projects 
that required unique components from 


surplus or mail-order catalogs. Now that 
P’ve accumulated a decent-sized junkbox, 
I still enjoy finding innovative ways to 
build things, especially simple projects 
that can be put together with readily 
available parts or substitutes. The key is 
to use your imagination and adapt your 
designs to use what is available. 
Researching my recent article about 
the Heath HT-4 aircraft transmitter 
stimulated my interest in simple, low- 


power AM transmitters. While most of — 


us couldn’t wait to get at least 100 watts 
of AM or a powerful SSB transceiver and 
linear amplifier, a unique group of hams 
have always enjoyed QRP operation, 
mostly using CW. There was a time when 
“topband” and AM mobile operation 


Figure 1: Here is Bob’s low-power AM station. The power supply is at the left, the 
replica Heath HT-4 transmitter center, and a classic ElectroVoice 727 mic. 
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created a lot of interest in low-powered 
compact AM transmitters, many of which 
were home-constructed. But it took the 
release of the popular “Retro75” AM 
Transceiver in 2009' for many AM 
operators to build their first PW (“peanut 
whistle”) AM rig — and experience what 
could be done with just a few watts of 
carrier output. 

The Heath HT-4 light aircraft 
transmitter, previously described in ER 
#275, April 2012, uses a single 6V6 
output tube to produce 6 watts of well- 
modulated AM output. After seeing what 
this power level could do on 75 me 
AM phone, I set out to build a homebrew 

“clone” as a way to encourage others to 
try low-power AM using vacuum tubes. 
But, my old nemesis of parts availability 
quickly raised its ugly head! While ham 
radio and other electronic hobbies have 
generated sufficient demand to keep a 
small group of distributors and 
component suppliers in business, it’s just 
not possible to obtain some of the parts 
used in the HT-4 without resorting to 
surplus, hamfest luck, or a very deep 
junkbox. So, I decided instead to bring 
back the essence of the HT-4 in a form 
that could be duplicated by anyone, using 
parts that could be purchased from 
present-day suppliers. 

The HT-4U (Updated) 

The original HT-4 was designed for 
Heath Company by engineers at 
Southwest Airmotive in Dallas. (The 
company still exists today in Arizona asa 
repair shop for Pratt and Whitney PT-6 
engines but, not surprisingly, knows 
nothing about radio transmitters designed 
in the ‘40s!) So, I speculate that the 
designers borrowed from the very popular 
RCA AVT-112A transmitter, which also 
used a single 6V6 final amplifier 
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modulated by a pair of 6V6s. 

The RF section consists of a 6J5 crystal 
oscillator and the 6V6 power amplifier. 
While the oscillator circuit is a bit 
unconventional, I found that it was stable 
and provided lots of output, and most 
importantly — it worked just fine with 
inexpensive crystals for the AM window 
that are available today*. The final is 
straightforward with the exception of not 
having a loading capacitor in the pi-net. 
Heath used a ceramic trimmer for the 
plate tank but I chose the type of air 

riable similar to those available from 
several sources®. Unless you plan to QSY 
over a broad range, this is a “set and 
forget” adjustment. Given the popularity 
of tuners these days, it probably doesn’t 
make sense to build a wide-range pi-net 
into a little rig like this, and the HT-4 
circuit produces full output into a 50- 
ohm load with only one variable 
capacitor. 

The transmitter circuit does require 
three high-current RF chokes, another 
item that appears on the Endangered 
Parts List. Since the value of an RFC is 
pretty non-critical, I prefer to save the 
classic pi-wound types for vintage rigs 
where appearance matters, and have had 
good results with my own homemade RF 
chokes. 

I can’t take credit for this idea, but all 
it takes is a roll of small gauge wire (I use 
#30 gauge) and some clear plastic sewing 
machine bobbins. (If you shop around 
you can get them in a package for as low 
as a dime apiece.) To make an RFC, put 
the wire spool on a shaft in your vise so it 
can turn freely, and temporarily secure 
the bobbin onto a long screw that can be 
chucked in a variable-speed drill. Use 
your fingers to guide the wire more or less 
evenly and wind until the spool is full, 
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then slip on a ring of 
heat shrink tubing or 
narrow wrap of 
electrical tape to hold 
the wire in place. The 
value usually comes out 
arouird!? ni raid 
that’s plenty to keep 
RF from going where 
you don’t want it to, 
with a DC resistance 
of less than 10 ohms. 
These chokes can be 
mounted with a screw 
but I usually use a pad 
of double-stick foam 
tape. 
Construction 
Methods 

How you _ build 
projects is a matter of 
personal preference. | 
like to try different 
methods ranging from 
meticulous recreation 
using vintage 
components to “quick 
and dirty” - so feel free 
to use my ideas or adapt 
them as you see fit — as 
long as you're building 
- it’s all good! 

Chassis work is a 
good case-in-point. 
Tubes; idon’ ta tend 
themselves well to printed circuit boards, 
and even though I’ve got a good 
assortment of metalworking equipment, 
making holes in metal isn’t my favorite 
task, especially when I’m in the “quick 
and dirty” mode. There’s also the rising 
cost of a traditional metal chassis these 
days. 

Some may recall the “Plumber's 
Delight” method of constructing 
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Figure 2: Clear plastic “Class 15” sewing machine bobbins 
are used to make RF chokes. 


Figure 3: The inductor is mounted at the left, shown by the 


arrow. 


antennas — well, I’ve come up with what 
I call the “Electrician’s Delight” method 
of making chassis. We just need to go 
down a different aisle in the hardware 
store. Duplex utility boxes measuring 4” 
square by 2 1/8” deep make a great little 
chassis for tube projects — especially since 
they come (virtually) pre-punched. It took 
just a few minutes of filing to enlarge the 
large knockout openings for my octal 
August 2012 
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Figure 4: Two aluminum electrical boxes have been made into a transmitter 
chassis. 


Figure 5: The transmitter’s rear view shows how the necessary parts have been 
mounted. 
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sockets, and other holes can be drilled 
where needed, as long as heavy pressure 
is avoided on the knockout areas. The 2” 
x 4” box is great for a single tube and 
circuits can be built as modules and 
combined as needed, with each box 
providing shielding and circuit isolation. 

The original HT-4 was tightly packed 
into one small chassis, but since I wanted 
to experiment, I chose to use one electrical 
box for the RF section and another for 
the modulator. Heck, at $1.79 each, I 
could afford to splurge, and for another 
65 cents, I got pre-made bottom covers 
foreach. 

Unobtainium! 

A glance at the HT-4 schematic shows 
the elegant symmetry of a transformer- 
coupled Class B modulator. Alas, I 
discovered those driver and modulation 
transformers are made of that mysterious 
element “Unobtainium” nowadays. 

The HT-4, like most aircraft radios, 
was designed for use with a carbon 
microphone. Unfortunately, the old 
“single button to grid” transformer has 


long been absent from the market, and 
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my efforts to duplicate the function using 
off-the-shelf transformers or a cathode- 
follower failed to produce sufficient 
output for 100% modulation without 
adding another stage of amplification. 
But the real show-stopper lies on the 
other side of the modulator tubes. Spec- 
wise, a pair of 6V6s in push-pull presents 
an impedance of about 4-5k ohms either 
side of the center-tap, so a modulation 
transformer with a 1:1 turns ratio is 
needed to modulate a single 6V6. 
Unfortunately, I could find no readily 
available modern substitute for the once 
ubiquitous 10-watt modulation 
transformer. If you have an old Merit or 
Thordarson in your collection, by all 
means treat yourself to a classic Class B 
modulator — but for the rest of us, an 
alternative using parts that are available 
today is needed. | 

We all learned that for fully modulated 
AM, the modulator needs to be able to 
supply 50% of the RMS power of the 
final amplifier. Why then did the HT-4 
designers use two tubes to modulate only 


one? In addition to the efficiency of Class 
August 2012 


B, they may have figured that having an 
abundance of audio would ensure ample 
modulation even if the operator did not 
“hog” the mike, and in the light aircraft 
application, a bit of distortion or splatter 
would be of little concern as long as the 
message got through. Interestingly neither 
the RCA nor the Heath that used this 
tube lineup included any kind of mic 
gain control. And while it’s possible to 
over-modulate, with 6 watts output, 
you're not likely to get too many pink 
tickets! 

Having grown up messing.with old 
telephones, one of my first purchase asa 
new General Class ham was a “real” 
microphone (an E-V 727, like the one 
pictured). But the carbon microphone is 
an amazing device, especially considering 
what it takes to replace it. With mic 
transformers having turns ratios as high 
as 1:64, it was possible to put over 100 
volts on the grid of a tube, saving an 
entire stage of amplification. In addition 
to high output, the frequency response of 
the carbon mic provided built-in “signal 
processing” that optimized voice 
intelligibility. 

To prove this, I used my HP-8901 to 
measure the percentage of modulation 
from the Heath HT-4 from 250 to 4000 
Hz, both with an audio tone fed directly 
into the modulator, and by acoustic 
coupling through the 


microphone. The following curves show 


carbon 


how the mic provides a definite peak in 
the frequency range most needed for voice 
intelligibility. 

In the end, I opted to forgo the carbon 
mic for a much more pragmatic reason: a 
ceramic or dynamic mic is much easier to 
obtain nowadays, and that was one of the 
goals of this project. But I encourage 
potential builders to consider a carbon 


mic as a way to add “talk-power” without 
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adding circuitry to their “Peanut Whistle” 
phone rigs. 
Heising Modulation 

In an attempt to be faithful to the 
original plate-modulated HT-4, I opted 
to go with the Heising form of plate 
modulation. As most AM hams know, 
the Heising method was the first 
implementation of plate modulation; 
fewer may be aware that among the 100+ 
patents awarded to Raymond Heising 
during his long career at Bell Telephone 
Laboratories was that for the Class C 

amplifier, so the HT-4U is actually based 
on two of Heising’s inventions. 

Heising modulation is called “constant- 
current modulation” because the current 
drawn from the power supply remains 
the same; it’s just swapped between the 
modulator tube and the final amplifier 
tube. That means the modulator operates 
Class A and will draw as much current as 
the final — which explains why this 
approach wasn’t popular for small mobile 
rigs where making efficient use of battery 
power was important. But it’s fine for 
home use where we're more likely to 
operate low-power AM today. 

While the Heising approach can’t quite 
generate the same voltage swing possible 
with a transformer-based P-P modulator, 
it can produce close to 100% good 
sounding modulation and has the 
important present day advantage of not 
requiring a modulation transformer made 
of “Unobtainium.” In fact, it offers great 
flexibility for the frugal ham to build an 
AM rig using the primary of an old 
transformer or choke from the junkbox 
or readily found at any hamfest. 

The key element of the Heising 
modulator is the inductor, which like all 
inductors tries to maintain a continuous 
current while allowing the voltage across 


it to vary - exactly what we need. The 
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IW L1 = 24uH, 25 turns, 
#20 ga, close wound on 
1 3/8"0D PVC pipe 
L2: 7T #22 ga insulated 
C1 = 150 pfmax 


RFC = 1 Mh- see text 


Figure 7: Complete Schematic for the HT-4U Transmitter 


basic formula for determining the 
minimum size of inductor requires 
knowing the impedance of the modulated 
stage (in this case, 300 volts/50ma. ~6K 
ohms) and the lowest frequency of 
interest, say 300 Hz. An inductor in the 
3-6 Henry range is thus needed, and 
fortunately they are readily available.’ 
Even better, most hams will have a 
suitable choke at hand, or a MacGyver- 
worthy substitute. I found that both the 
primary of a 70 volt PA speaker 
transformer and the primary of a 12 volt 
Radio Shack filament transformer 
produced equally good results, and I 
ended up using asmall choke of unknown 
origin from my junkbox. As a final 
comment - every AM operator ought to 
build at least one Heising modulator in 
order to appreciate what radio legend 


Jean Shepherd (K2ORS) was going 
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through in his classic radio program on 
the subject!* 

Figure 7 shows the complete schematic 
of the HT-4U transmitter, with my high- 
Z speech amplifierand’ Heist. 
modulator mated with the original HT- 
4 RE section. Since I like PTT operation, 
I included a small Omron relay for 
antenna I/R, which is keyed in parallel 
with one in the power supply that switches 
the B+ between the transmitter and a 
planned companion receiver (those who 
use a different scheme will need to provide 
some means for B+ switching or keying). 
The #47 incandescent lamp provides a 
visual indication of power output and 
modulation, and just looks cool. 

For the thicker material typically 
preferred for front panels, I once again 
turned to the big box home improvement 
store, where I found .100” thick black 
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Figure 8: Bottom View of the Completed Transmitter 


HDPE plastic sheet in the window 
replacement department. While this 
“milk jug” plastic will deform under high 
temperatures, it works well when 
shielding and great rigidity are not 
required, and a 2 x 3 ft. sheet is only $10. 
To dress it up, homemade nameplates 
were crafted by applying white Brother 
P-Touch labels to thin pre-painted white 
aluminum flashing material. 
Heat Up That Soldering Iron! 

Hopefully others will be encouraged to 
join the fun and build simple AM 
transmitters in the spirit of the HT-4. 
While commercial manufacturers were 
pressured to incorporate bandswitching, 
metering, VFOs, and other features, the 
home constructor today can enjoy the 
benefits of simplicity and adapt designs 
to utilize available materials and 
components as substitutes for those no 
longer made. The old mobile handbooks 


are chock full of neat low-power 
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transmitter ideas and I hope some of the 
ideas presented here will show that it’s 
possible to build a low-power AM 
transmitter without taking years to 
scrounge up the needed parts. 

Notes: 

1. Small Wonder Labs: http:// 
smallwonderlabs.com/Retro-75.htm 

2. Crystals for 3880 and 3885 kHz in 
HC49U holders are available from 
www.expandedspectrumsystems.com for 
$2.55 each. 

3. RF Parts # 9411-72 or MFJ # 282- 
5160 are suitable new variable capacitors 
for those with shallow junk boxes 

4. Hammond # P-T155H is one 
option, see text for other substitutes. 

5. The Jean Shepherd MP3 can be 
downloaded from: archive.org/ 
download/JeanShepherd1965Pt1/ 
1965.01.29 sHam Radioimp3 


ER 
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The Hammarlund HQ-200 Receiver: 
The Product at the End 


By George Misic, KE8RN 
1936 Duncan Avenue 
Allison Park, PA 15101 


ke8rn@comcast.net 


Overview of the Hammarlund 

HQ-200 General Coverage Receiver 

The* Hammarhund’ ErO22003. is 
essentially the last radio manufactured 
by Hammarlund as they faded away in 
1972. The HQ-200 was sort of a new 
version of the HQ-100 general-coverage 
receiver, which was popular for many 
years. It was on the market from 1968 to 
1972. The HQ-200 has more differences 
from the HQ-100 and HQ-100A than 
you might expect from a quick look at 
both receivers; at first glance, the HQ- 
200 looks like a more modern version of 
the HQ-100 with new knobs and newer 
front panel graphics and new paint colors. 
The HQ-200 actually has a fair number 
of circuit changes over the HQ-100 and 
HQ-100A. The most significant change 


is the use of a product detector for SSB 
and CW on the HQ-200; a concession to 
the growing popularity of SSB by the 
time the HQ-200 came out. The addition 
of the product detector was a very 
worthwhile improvement. 

Note has been made in reviews of the 
HQ-200 that it was not a great performer; 
it looks better than it works in reality. 
ition of a product detector did 
orthwhile gain in SSB and CW 
performance. Separating the Q-multiplier 
from the BFO used for CW or SSB 
reception also increased performance. 
The Q-multiplier was the only tool 
offered for better selectivity; no crystal, 
mechanical, or complex L-C filter scheme 
was available as on the more expensive 
Hammarlund models, such as the HQ- 
170A. Unfortunately, the AGC does not 
work on SSB or CW-even with the 
product detector. Hammarlund fell a bit 
short of totally embracing SSB as the new 
phone mode. 


Figure 1: The attractive front panel of the HQ-200 is shown in this view. 
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Figure 2: This top view of the chassis shows the tuning capacitors and other parts. 


Tubes Used in the HQ- 200 and the 
Predecessor HQ-100 and HQ-100A 
Receivers 

The HQ-200 has only 8 tubes while 
the HQ-100 and HQ-100A each have 10 
tubes; the HQ-200 uses a Zener diode 
for voltage regulation while the HQ-100 
and the “A” version use an 0B2 VR tube. 
The HQ-200 uses solid-state diodes for 
DC power rectification while the HQ- 
100 and HQ-100A usea 5Y3GT rectifier 
tube. The HQ-200 does not use the same 
circuitry for the BFO and the Q- 
multiplier, giving it much greater 
versatility—unless the HQ-100 was 
equipped with the optional crystal 
controlled BFO option; the HQ-100A 
had a separate BFO stage made from a 
type OBV8 tube, which was used as the 
BFO, detector diode, and the noise 
limiter. The HQ-100 and HQ-100A use 
a GAL5 tube as the AM detector and 
noise limiter while the HQ-200 uses solid- 
state signal diodes for these functions, so 
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they effectively have the same number of 
tubes involved in signal reception. The 
HQ-200 uses a type 6BEG6 as the product 
detector and BFO for SSB and CW. 
They both use a 6BZ6 as the RF amplifier 
stage, a OBE6 as the mixer stage (with a 
separate 6C4 as the local oscillator) and 
two GBAG stages as the IF amplifier stages. 
Both receivers (HQ-100/HQ-100A) use 
a 12AX7 as the AF amplifier and Q- 
multiplier, and a 6AQ5 as the audio 
output stage. 

The HQ-105TR and HQ-205TR 

Versions of the 
HQ-100A and HQ-200 

The CB transceiver versions of these 
receivers were produced along with the 
HQ-100A and HQ-200. The HQ- 
105TR is essentially just a HQ-100A 
with a two-stage CB transmitter made 
from a type 6CX8 tube, which is the 
crystal oscillator (triode section) and an 
RF power amplifier (pentode section). It 
cost about $30.00 more than the non- 
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similar” toy necent 
Hammarlund models; the 
HQ-205 was finished in a 
unique brown finish, which 
also may have been a new 
direction for Hammarlund 
that went nowhere, such as 
the earlier PRO-310, HX- 
500, HX-50 and HQ-215. 

Hammarlund Company 

History 

The period this receiver was 
made, 1968 to 1972, is after 
tO eae: DEtiod 
Hammarlund was a Giannini 
Scientific Company unit, 
1962 to 1966. Hammarlund 
was an independent company 
from 1968 to 1970 in Mars 
Hill, North Carolina, after 
years in New York City. In 
1970, they were acquired by 
Electronic 
Corporation and moved back 
to Red Bank, NJ, near New 
York. About 1971, Cardwell 
Capacitor 
purchased the air variable 


color 


when 


Assistance 


Company 


Figure 3: This view REE the HQ-2 200 snails capacitor product line from 
shows typical late-model Hammarlund construction the Hammarlund division of 


with nearly all ceramic capacitors and quality switches. Electronic 


CB transceiver version. It used a triode- 
pentode tube to get one more stage of 
audio amplification for the microphone 
in the transmit mode; a GBM8 replaced 
the 6AQ5 audio output stage. 

The HQ-205 version has more changes 
from the base HQ-200 than the HQ- 
105-TR does from the base HQ-100A. 
The HQ-205 was not called the “HQ- 
205-TR.” The HQ-205 appears to use a 
larger cabinet than the HQ-200; neither 
version offered the very popular clock 
option like so many Hammarlund models 


did. The HQ-200 is finished in a gray 
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Assistance 
Corporation; some years later, Pax 
Manufacturing Company purchased the 
remaining assets and service parts of 
Hammarlund held by Electronic 
Corporation. When 


Hammarlund quit manufacturing radio 


Assistance 


receivers, their product line was down to 
the HQ-200, the HQ-180A and the SP- 
600-JX. By then, all other Hammarlund 
models had been discontinued, including 
the HQ-100A, HQ-110A, HQ-145A, 
HQ-170A, and HQ-215. 


ER 
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Take a good first look 


at the new HQ-200 genera 
coverage receiver. 


At only $229.50, you won’t need a second look. 


Continuously tunab Calibrated electrical Q Multiplier operates in- 
from 540 kHz to 3 bandspread for all ama- dependently of the BFO 
MHz in five ranges. teur frequencies from for better control of 
80 through 10 meters. SSB and CW reception. 
“S" meter reads 1 to 9 in Series type noise limiter All new product detec- 
approximately 6 db steps; with minimum effect on tor. with variable BFO 
above S-9 to 60 db. modulation. from 0 to + 2 kHz. 


Antenna compensator AVC operates on both Audio output 2.5 watts 

control for loading ef- RF and IF stages for at E.I.A. Standard 5% 

fects of balanced and smooth action. distortion. 

unbalanced antennas. 
Sensitivity better than Zener regulated and Continuously variable 
0.5 pv on CW oes SSB; temperature compen- selectivity from 12 kHz 
better than 1.0 uv on sated high frequency {AM), to 2.9 kHz (SSB) 
AM. 10 to 1 signal-to- oscillator. and 100 Hz (CW). 


noise ratio, 


Write for the HQ-200 catalog sheet and a CQ magazine review of the 
outstanding HQ-215 Solid State Communications Receiver. 


tre HAMMARLUND 


Manufacturing Company Incorporated 


A subsidiary of Electronic Assistance Corporation 


Establish 
stablished 1910 73-88 Hammarlund Drive, Mars Hill, North Carolina 28754 


Figure 4: Hammarlund’s introductory HQ-200 ad ran in December 1968 QST. 
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The Stoner Pro 80-10 SSB Transceiver 


By Chuck Teeters, W4AMEW 
120 Red Bud Lane 

Martinez, GA 30907 
chuckteeters@att.net 


Having gained a reputation as an old 
and unusual radio collector and repair 
person in the Amateur Radio Club of 
Augusta, Georgia, it was normal for 
someone, in this case Dick (KD4CK), to 
walk into the meeting with an unusual 
radio and hand it to me. It was a small, 10 
x 12 x 3 inches, very nice looking radio 
with walnut side panels. The front panel 
identified it as “Stoner, The Sideband 
People, Model Pro 80-10.” A label on the 
rear said “Made in the USA” and 
specifically Mercer Island, WA. The 
controls and digital display identified it 
as a PLL (phase locked loop) controlled 
radio. Three rear panel connectors, one 
with 11 pins, a second one with 6 pins 


and an RCA 2-pin, that I guessed was the 
speaker, as there was none in the radio. 
The 6-pin, I hoped, was the power 
connector, because two of the pins were 
opened and closed by the front panel’s 
power switch. The 11 pin was an 
unknown. A search of the Internet only 
produced the fact that Don Stoner was 
SK. Most of the Internet info about Stoner 
radio was on CB radios. The only thing 
I found 
advertisement. 

Don Stoner (W6TNS) was a prolific 
West Coast author who turned out lots 


out the SSB rig was a 2-page 


of very intelligent, well written magazine _ 
articles. He also wrote avery nice Sideband 
Handbook in 1958. I have a copy and 
scanned it for any references to his SSB 
Pro 80-10 but found none. 

Removing the top and bottom revealed 
a very well built 1960-75 time frame 
solid-state radio built on 5 epoxy circuit 


PHEGUEHCY MET EH WIC GAIN 


AP GAIH 


MODE WE 


Figure 1: The built-in-USA Stoner Pro 80-12 vintage transceiver has a mic 
connector below the S meter, and the up/down frequency switches are next to it. 


14. Electric Radio #279 


August 2012 


eee 


Figure 2: Looking under the top cover reveals stacks of circuit boards and. coax 
interconnecting cables leading to the PLL and the USB & LSB crystals. On the right 
side is the 2nd mixer and band-select oscillator. 


boards, with multiple adjustments, a 
crystal ladder SSB filter, about 25-30 
chips and at least an equal or more number 
of transistors, and numerous caps and 
resistors. Since my friend Larry, W3LW, 
was due in a few days on his way to a 
working vacation to Florida, I put it aside 
until his arrival. 

When Larry arrived it did not take 
long for him to express an interest in the 
Stoner Pro 80-10. (He, like me, had 
never seen one before.) He confirmed my 
guess that the 6-pin Jones socket was the 
12-volt power input for the radio. Using 
my voltage and current regulated power 
supply, we took a calculated risk and very 
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carefully applied a low voltage at a very 
limited current to the suspected power- 
input pins. After bringing the voltage up 
very slowly to 4 volts, we got some light 
out of the dial and meter lamps. Very 
carefully probing around in what 
appeared to be the RF exciter section on 
the top board, we found low voltage 
where you would expect it—on the 
components. This was done very slowly 
as a single slip and it would be all over 
because we were without a block diagram, 
schematic, a parts list, or any voltage or 
resistance numbers. Also, most of the 
parts were unmarked and the few that 
were marked had to be looked up on the 
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Figure 3: The rear panel has 11-pin and 6-pin connectors, antenna and speaker 
jacks, and a large aluminimum heat sink to cool the PA. 


Internet. They were not in the ECG or 
the GE guide books. 

With my Collins 51-J receiver as the 
detector we started looking for RF. We 
found plenty as we brought the voltage 
up to 12 volts. The IF showed up right 
away as a 5.56 MHz signal into, and out 
of, the ladder SSB filter. The 100-kHz 
signal was easily found and it was working, 
and easily zeroed with WWYV. A transmit- 
receive relay was found in the RF driver 
cage and the contacts were cleaned up. A 


Stoner Pro 80-10 Specifications 

(From Stoner Advertisement in CB 
Gazette, 1/24/74) 

¢ Upper or Lower Single Sideband 

© Power Output in excess of 100 Watts 

PEP | 
_* Complete coverage of 80 Meter, 40 

Meter, 20 Meter, 15 Meter, and 10 
| Meter Bands : 
| Built-in 10 MHz ww: receiver to 
- correct frequency errors. : 
* Digital 100-Hz Tuning Steps, be 

and Slow : 

* RF speech processor aoe SWR meee 

operates from 12- 14 volts DC at 23° 
ae vie negative ground, — 
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speakers connected to the rear panel 
RCA jack, but we had no noise. Next, a 
40-meter dipole was connected and the 
up/down tuning switches were tried out 
to tune the radio to our normal Ft. 
Monmouth Signal Corps survivor’s group 
on 7158 kHz. However, the digital 
display did not agree with the 51J receiver. 
After some experimenting, we found 7158 
on the 51J but no noise. The digital 
display disagreed with the Collins. (We 
relied on the Collins, however). While 
working on the display, a temporary 
connection to the 12-volt input came 
loose and hit what we thought was a 
ground pin on the 6-pin plug. No sparks, 
but we had found the 12-volt input to the 
receiver—it came roaring to life. It was 
obviously not a ground pin! We were 
very surprised to hear one of the Ft. 
Monmouth gang, W8RM, Dick, in 
Bradford, Ohio, on 7158. I pushed the 
button on the Stoner mike and the Bird 
jumped up to over a 100 watts. When I 
let go of the PRT Dick said, “Is that you 
two fooling around?” 

Larry and I were laughing and crying 
so much that we had a hard time talking 


August 2012 


to W8RM. (He monitors the frequency 
most mornings to check for any of us 
who might have gone SK overnight.) We 
had a working Stoner Pro 80-10 and 
certainly were not SK, and thanked the 
Lord for both. 

It was time to sit back and look at our 
situation with the Stoner. It worked, 
both transmit and receive, but with a 
defective digital readout. An inspection 
of the display board was just about 
impossible because it was the second one 
down in the stack, double sided, and 
with at least two multiple flat wire 
connectors. We guessed that eo: be 
the same problem with finding out what 
the chips were as we had in the RF and 
audio. Using my 51J to set the Stoner on 
frequency was not a practical long term 
solution. We decided to look for help 
from the ER readers, with a plea for a 
copy of the instruction book and 
schematic, etc. So where we go now is up 
to the readers, so Ray what do you think? 
Will they come through? 

73, Chuck Teeters and Larry Will 


[Editor’s Note: Since writing this 
article, Chuck has learned that Stoner 
offered a lifetime warranty on their 
equipment, so independent service shops 
never did work on them and schematics 
and other service data were never 
distributed. Still, anyone with any 
information on the Stoner Pro is urged to 
contact Chuck so he can finish restoring 
this rare US-made transceiver!] 


ER 
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The Classic Exchange 


By Ron Pollack, K2RP 
659 Shanas Lane 
Encinitas, CA 92024 
ron.k2rp@gmail.com 


We all have tons of “communications 
gear,” but how often do we use our 
boatanchors to communicate? 

Twice a year, for many years, there has 
been an event known as the “Classic 
Exchange.” Don’t fear the designation 
“contest,” since, even though there is a 
scoring system, it’s the lowest impact 
contest on the air! 

Not only is it a thrill to get my vintage 
equipment on the air, it’s just as exciting 
to listen to the wide variety of equipment 
others are using. 

If you are of a competitive nature, the 
scoring rewards those using older gear, 
and the more different rigs you use, the 
higher your multiplier. The multiplier is 
the total age of all transmitters, receivers, 
and transceivers you can “qualify.” To be 
able to count a rig for scoring purposes 
(qualify), three contacts have to be 
completed with it. These can be with the 
same or different stations. For example, 
if the other station has three rigs ready to 
go, and you work him three times with 
him using different equipment, then 
you ve qualified that rig. So, get as many 
rigs On as you can. 

Although the contest is only on 
Sundays, it runs for 18 hours each Sunday, 
so there’s plenty of time to move radios 
around and use different bands. 

So if you’re nostalgic about the chirp 
ofan ARC-5 or the hi-fi sound of some of 
the great AM transmitters of the past, 


you ll hear them all on the Classic 
August 2012 Wd 


Exchange. 

Mark your calendars now for the 
September event: September 16 for the 
phone session (AM/FM/SSB) and 
September 23 for CW. Details and rules 
are at www.classicexchange.org. 

So, remember that our equipment (and 
us!) is meant to communicate. Join us for 
one or both weekends, it’s an opportunity 
that comes but twice a year! 

When - Where - What -When 

The AM - SSB - FM CX will run from 
1300 UTC September 16 to 0700 UTC 
September 17, 2012. (9 AM Eastern Time 
on Sunday to 3 AM Eastern Time 
Monday) Call: “CQ Classic Exchange” 

The CW CX will run from 1300 UTC 
September 23 to 0700 UTC September 
24,2012 (9 AM Eastern Time on Sunday 
to 3 AM Eastern Time Monday) Send: 
HO Ge: 

Exchange your name, RST, QTH (state 
US, province for Canada, country for 
DX), receiver and 
manufacturer/model (homebrew send 
final amp tube or transistor type) and 


transmitter 


other interesting conversation. The same 
station may be worked with different 
equipment combinations on each band 
and in each mode. Non-participating 
stations may be worked for score if all 
required information is exchanged. 
Scoring - Easier Than Ever! 
Two Steps: 
1. Calculate your score for each mode 


(AM, SSB, FM, CW) 


MODE_ | Number 
of QSOs 


You can prepare a grid like this as a 
summary. 

2. Total those scores for your overall 
CX score. 

To calculate the score for the mode: 
Multiply the total number of complete 
QSOs (all bands) in that mode by your 
CX multiplier. A complete QSO requires 
successful exchange of name, QTH, RST, 


type of transmitter and type of receiver. 


[Editor’s Note: This information is 
NOT complete because we don’t have 
enough page space this year to print the 
entire announcement. 

Please email Ray@ERmag.com or Mac, 
WQ8U, at jmac6235@yahoo.com for 
complete information. There is also a CX 
website, www.classicexchange.org] 


ER 


Suggested Frequencies — Plus/Minus QRM 
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e August 19 

Kansas State Convention, Salina, KS 

Salina Bicentennial ie The Midway 

Talk in frequencies, 147.030 + and 443.900 + 
http://www.centralksarc.com/11_kansas_convention.pdf 

Ron Tremblay, WAWPSF 112 N. Douglas Dr, Salina, KS 67401-3516 
Phone: 785-827-8149 E- mail: wa0psf@centralksarc.com 


¢ September 22nd-23rd 

Peoria Superfest 

Exposition Gardens Peoria, Illinois 61614 

Lots of boat anchors and boat anchor folks are always there! 
For more ir **rmation www.w9uvi.org 
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The Hammarlund HQ-180A 
A Vintage Product Review, Part 2 


By Ray Osterwald, NODMS 
PO Box 242 

Bailey, CO 80421 
Ray@ERmag.com 


Reader Updates to Part 1 of the 
HQ-180A Article 

Since last month, I have received 
additional information on the HQ-series 
receivers, and also some corrections to 
the photos in part 1. (Yes, I do know that 
I made a typo in my description of the 
HQ-150!) 

From Jim Hanlon (W8KGI): 

Pilahays 

“I enjoyed the first part of your HQ- 
180 article, and I am looking forward to 
the next part. 

“I do have a comment about the HQ- 
120 to HQ-180 family. To me, there 
are several features that remained the 
same throughout that family of receivers 
that allow one to identify a particular 
model as a member of the family. They 
include the tuning capacitors, the 
bandswitch, and the way the tuning range 
was segmented. 

“The HQ-120 wasa 1-RF, 3-IF receiver 
with a crystal filter. It covered the range 
from 0.54 to 30 MHz in six ranges, using 
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a coil switch that had detents at 60 degree 
intervals. It had special, Hammarlund- 
built main tuning and bandspread. 
capacitors. The main-tuning capacitor 
has six separate sections, and ‘the 
bandspread capacitor has nine separate 
sections. The HQ-120 used octal tubes 
with plate caps. 

“The post-war HQ-129-X was an 
updated HQ-120 that changed to “single- 
ended” octal tubes. The other features 
noted above were the same. 

“The HQ-140-X was another update 
that changed to miniature tubes. It also 
added a separate local oscillator tube. 
The other features of thasi@ei20 
remained the same. 

“The HQ-150 added a Q-multiplier 
to the HQ-140. They moved the S-meter 
to the side of the panel from its position 
between the two tuning dials to make 
room for the Q-multiplier controls. The 
HQ-150 continues to be a single 
conversion design, not double conversion, 
with three 455-kHz IF stages and a crystal 
filter, a la the earlier radios. 

“The HQ-160 began more significant 
changes from the HQ-120 design, adding 
double conversion with a 3035 kHz first 
IF for bands above 10 MHz, dropping 
one of the 455-kHz IF stages and the 
crystal filter, and adding a product 
detector and a T-notch filter. It still used 
the HQ-120 “front end” with the special 
tuning capacitors and the six segment 
bandswitch. It covered the .54 to 30 
MHz range in the same six segments that 
the HQ-120 did, and it continued to use 
the six-segment main tuning capacitor 
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and the nine-segment bandspread 
capacitor. 

“The HQ-180 was an additional 
departure. It continued to cover the range 
in six bands, but it changed the individual 
segments somewhat. The top two 
segments were now 7.85 to 15.35 and 
15.35 to 30 MHz, as opposed to 10 to 18 
and 18 to 31 MHz inthe earlier receivers. 
As in the HQ-160, the HQ-180 uses an 
additional conversion with a 3035 kHz 
first IF on the top two ranges. As with the 
HQ-170, the “180 essentially had the 
HC-10 built-in for the IF, detector and 
audio stages. According to the schematic 
and parts listing, the ‘180 now uses just 
a 3-section main tuning capacitor, but it 
still uses the 9-section bandspread 
capacitor. 

/idse. vine my mind,! are’ the 
Hammarlund receivers that are members 
of the HQ-120 family. 

“The HQ-145, despite that QST ad 
that proclaimed it as “A streamlined, 
improved version of the world-famous 
HQ-129-X,” was definitely nota member 
of the family. Rather, it was an enhanced 
version of the less expensive HQ-100 
general coverage set with the addition of 
dual conversion above 10 MHz, a la, the 
HQ-110. It has the same tube lineup as 
the HQ-100, with the exception that the 
halt V7iee/ that was used as a Q- 
multiplier in the HQ-100 is used as the 
BFO in the HQ-145 and the addition of 
a second 6BEG6 for the dual conversion 
feature. It adds a 455-kHz crystal filter 
and a notch filter to the HQ-100. It 
retains the same four range tuning scheme 
of the HQ-100 to cover the .54 to 30 
MHz range, including the special switch 
position for 20-meter bandspread. It uses 
much less expensive tuning capacitors 
with 3 segments for main tuning and six 
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segments for bandspread, and, rather 
than being made by Hammarlund, they 
are marked as “R/C” units. And lastly, it 
was built into the larger cabinet used for 
the HQ-160 rather than the smaller one 
used for the HQ-100 and HQ-110. 
“So, for what it’s worth, that’s how I 
see the development’ of the HQ 
Hammarlund receiver families. 


73, Jim Hanlon, W8KGI” 


From Dave Thompson (K4JRB): 

“Hi Ray, 

“On page 21 of the July 2012 ER the 
Headquarters Building is actually 73-88 
Hammarlund Drive, Mars Hill, NC. I 
was there in June 1964. The sales catalog 
is wrong. Hammarlund did list 63 West 
23rd Street in NYC and this was their 
sales location, but manufacturing had 
moved to Mars Hill. Hammarlund moved 
the plant to Mars Hill in the late 1950s 
and kept the sales and HQ on 23rd Street 
in NYC. Lloyd Hammarlund and Stu 
Meyer (W2GHK) moved the HQ to the 
plant in 1962. Frank Lester (W2AMJ, 
later W4AMJ) stayed in NYC until 1970 
Lloyd 


Hammarlund, who was the contact for 


when she réetined.” “waniet 
Giannini Scientific Company, in June 
1964 at Mars Hill, NC. Bob, WO9RAN, 
told me the company he worked for 
bought the Mars Hill location at some 
pormetracer, The last location for 
Hammarlund was Red Bank, NJ, with 
K2HEA as the President. Soon afterward 
the company was closed and sold into 
two parts. Lux Manufacturing took the 
capacitors and, according to Frank Lester, 
in 1994 still held the Hammarlund name 
and trademark. Frank said the NYC 
location was closed soon after he retired 
in. 1970. 
73, Dave K4JRB* 
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HQ-180A Mechanical Restoration 

As-received, this HQ-180A looked to 
be in reasonably good mechanical 
condition. It did have dirt and corrosion 
on the aluminum chassis, and the main 
tuning and bandspread condensers were 
extremely dirty and corroded from one 
end to the other and, typically, the dust 
covers were missing. It had the normal 
problems of stiff, dirty switches and noisy 
controls, which were taken care of with 
DeoxIT® and lubricants. 

After the chassis was removed from the 
cabinet, the front panel was removed so 
everything could be cleaned up. The red 
pointers on the slot frequency and vernier 


tuning shafts were extremely tight and 
would not come off with ordinary tools 
without damage. I had to use a miniature 
wheel and gear puller?, and that did the 
trick. 

The biggest problem was extremely 
stiff tuning, so much so that the pinch 
rollers driving the plastic tuning-dial discs 
were slipping. Unless tuning is free, the 
dials can be damaged by excessive wear. 
The bandspread control also had a lot of 
backlash. Normally, the HQ-180A 
tuning should be smoothas glass, assisted 
by 10-oz flywheels attached to each shaft. 

Each tuning knob attaches to a flatted 
shaft, to which is attached the pinch 


Figure 1: This is the main-tuning shaft. The panel’s tuning knobs attach to the 


quarter inch shaft at the left. The brass panel bushing is at the far right side. 


SSS SSSS= ——— 


Figure 2: The brass bearing that is bolted to the capacitor frame is on the left side, 


and the tuning shaft is at the right. The bearing’s inner surface was scored from 
turning in dry lubricant and was gently filed with a small round diamond file. 
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rollers. The tuning shaft rides in a brass 
panel bearing with a round steel insert, 
and the flywheels are threaded to the end 
of the long shaft, see figure 1. 

Each plastic tuning dial is fastened by 
setscrews through its center hub to 
another steel shaft, figure 2. That shaft 
rides in a brass journal frame that is 
screwed to the capacitor frame. A brass 
drive gear on the inner end of the shaft 
engages a larger spring-loaded split gear 
that’s attached directly to the capacitor’s 
rotor shaft. The reason for the extremely 
stiff tuning was dirt and dried out 
petroleum-based lubricants in both of 
the long brass bearings. There was 
basically no way to properly flush clean 
these parts, so both tuning caps were 


removed from the chassis. There are 


Figure 3: This is the main-tuning condenser, before cleanup. The grounding 


ground straps soldered directly to the 
chassis, but they came loose in a matter of 
seconds with the aid of a mini pen-size 
propane torch?. 

The tuning capacitors are beautiful 
assemblies with straight-line-frequency 
rotor plates that ride in rear glass ball 
bearings with conventional friction 
bearings at the front. They were so dirty 
that the glass balls at the rear could not be 
seen. The grounding wipers (figure 3) 
are thin, flat pieces of phosphor bronze 
that have small contact areas and are 
critical. They must be spotlessly clean 
and perfectly flat against the copper rotor 
shaft. They can not be bent at an angle or 
dirty, or the oscillator will be unstable, or 
there will be internally generated noise 
on incoming signals. Next to a gassy 


“a 


wipers (arrows and highlights) need to be spotlessly clean, as discussed in the text. 
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Figure 4: The pinch roller that piasthe bandepreu! Hial haidine for Eibcoeti 


is shown at the upper left in the highlighted area. 


oscillator tube or dirty tube pins, poor 
wiper contact is one of the main sources 
of oscillator instability. Simply flushing 
them with DeoxIT® or spray cleaners 
will not do the job. You also can’t use 
anything on them that is conductive, and 
you can’t apply anything that will again 
turn corrosive. 

Once the capacitors were off the chassis, 
they were soaked overnight in covered 
glass jars full of L&R clock cleaning 
solution. They came out looking new, 
and after a rinse with L&R rinse solution 
they were ready to reinstall. The bearings 
and shafts were disassembled and soaked 
in the same manner. During reassembly, 
I used Nye synthetic oils (check hobby 
shops) to lube the the bearings; heavy 
viscosity for the flywheel shafts of figure 
1 and light viscosity for the figure 2 
capacitor shafts. That should last basically 
forever. After flush cleaning the spring- 
loaded gears and drying, they were 
preloaded with 1 tooth to prevent 
backlash. Now, both tuning dials are 
smooth and turn with one finger. Thanks 
to Dave Ishmael (WA6VVL), I now have 
a set of authentic covers for both caps! 

Electrical Restoration 

There are only 6 paper caps in the HQ- 

180A, all of the rest are either ceramic or 


silver mica and are very reliable. All the 
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paper caps tested good and were left 
alone. C82 is a 4-section electrolytic, and 
C82D was leaky. A new FP can was 
ordered and installed, but I changed to 
100pf-per-section for reduced B+ ripple. 
I found eight out-of-tolerance carbon 
resistors, which were replaced. These were 
the only electronic repairs necessary. 

There were three weak 6BAG6 IF 
amplifiers, and the product detector tube 
was gassy. The 0A2 regulator was arcing 
internally with a bright orange flash, very 
colorful, but not exactly what the receiver 
needed. I also replaced the 6BZ6 RF 
amplifier with a fresh RCA tube. 

Once the mechanical and electrical 
work is done, the alignment can begin. 
All of the oscillator adjustments are on 
the bottom side of the chassis, so they 
to be done, before’ cabinet 
reinstallation. Unfortunately, the chassis 
is too thin to support the weight of all the 
parts, and due to chassis flexing, a careful 
oscillator alignment will be undone once 


have 


the chassis is reinserted. It’s necessary to 
go through it so the stages track properly, 
but don’t expect the dial calibration to be 
the same as it was when the chassis was 
out of the cabinet. This is where an 
external digital dial really comes in handy, 
especially on the 20-meter ham band. 
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HQ-180A Circuit Design 

The HQ-180A is actually quite 
straightforward and relatively easy to 
understand for a 1960’s 6-band, triple- 
conversion receiver. There are a few 
circuits that are unique, but they are not 
too complicated and a little study in the 
well written Hammarlund instruction 
book should make the details clear. 

RF Amplifier 

The first unique circuit is in the RF 
gain control. It’s a dual control that 
simultaneously sets the cathode bias of 
the 6BZ6 RF amplifier and V4, the GBAG 
Ist-IF amplifier. Dual control and proper 
resistance values make the RF gain control 
effect much more linear than typically 
seen in other receivers, where the 
sensitivity is almost gone with 1/3 turn of 
the pot. The HQ-180A’s gain control 
allows smooth setting of the sensitivity to 
suit band conditions, and avoids possible 
overload in the stages that follow. 
Unfortunately, dual-control pots with 
different resistance values are getting hard 
to find, should it wear out. 

The RF amplifier tube is a 6BZ6 
pentode with truly remote-cutoff 
characteristics. This is an excellent choice 
for a front-end tube because, unlike the 
6DC6, another common RE amplifier, it 
has consistent cutoff characteristics while 
the 6DC6 is unpredictable. Some brands 
of GDC6 were sharp cutoff and have a 
strange AGC response, no matter what 
the tube manuals claim. 

VFO and Ist Mixer Circuits 

-In common with the high stability 
Hallicrafters SX-117, the HQ-180A uses 
a modified Clapp oscillator to feed the 
lst mixer, a conventional GBEG6. The 
Clapp oscillator was a fairly new design 
in the early 1960s, and was intended for 
applications requiring high stability. (I 
described the SX-117 VFO in my article 
in ER #213, February 2006.) 

There are significant differences 
between the two oscillators. In the SX- 
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117 the VFO is a true Clapp electron- 
coupled oscillator with full series tuning 
of the inductor, large values of voltage 
divider caps in the grid circuit, and it has 
the luxury of a separate buffer tube at the 
output from the plate to isolate the load. 
The large value grid caps lower the 
coupling between the tank circuit and 
the tube, which greatly increases stability. 
There is a large RF voltage drop across 
them that helps maintain oscillation. The 
drawback to a true Clapp oscillator is 
that it has a limited tuning range, and 
that would not have worked in the HQ- 
180A front end—so design compromises 
had to be made. 

In the HQ-180A, while the oscillator’s 
tank circuit is series tuned, the main- 
tuning capacitor is in parallel with the 
series network, a major difference from 
the SX-117. Also, the voltage divider 
caps are much lower in value, with a 
section of the bandswitch selecting 
various caps from the cathode tap to 
ground, while the upper cap, from grid 
to cathode, is a fixed, small-value N220 
TC (temperature-compensating) 
ceramic. They used a 6C4 triode oscillator 
(which does not have as much isolation 
as does the GEA8 pentode in the SX- 
117), and the output is taken from the 
cathode for load isolation. These changes 
were necessary in order to make the ‘180A 
VFO tune the large range necessary to 
cover the HF spectrum and still maintain 
“reasonable” stability. 

VFO Stability 

[ve had several HQ-180A receivers 
and they all have had different VFO 
stability. Some were quite stable and some 
were really bad. There are many TC caps 
in the VFO, each doing a slightly different 
task on each band, including some 
complicated R/C fixed networks for the 
upper two bands, 7.85 to 15.85 Mc and 
15.5 to 30 Mc. All of the fixed series- 
tuning caps, C69 to C74, are TC types, 
and they have selected compensation 
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Figure 7: This is a block diagram of the HQ-180 and 180A receivers, copied from 
the instruction book. In spite of the strange way the 3055-kc crystal filter is drawn, 
it is a bandpass filter in series between the two GBEG6 mixer tubes. 


values. P’ve noticed some receivers have 
TC caps in parallel with them that are 
not shown on the standard schematic 
and are factory installed, so temperature 
compensation at the factory required 
special skills. I don’t know if the original 
compensation was not performed 
cotrectivweor if the temperature 
characteristics of the TC caps in this 
receiver have changed. For example, the 
2.04 to 4.04 Mc band, the one I use for 
75-meter AM phone, was drifting 
continuously negative, quite irritating, 
requiring “riding” the bandspread tuning 
control to keep it from drifting completely 
out of the passband in a matter of 15 or 
20 minutes, even if the set was kept 
plugged in. I stabilized it with a 5 pF, 
N750 ceramic cap in parallel with C71. 
The drift changed from -6 kc in 15 
minutes to +200 cycles in 15 minutes. 
The bottom band, 1.05 to 2.05 Mec, is 
quite stable, and so is the 4.0 to 7.85 
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band. The upper two bands are notstable, 
but I couldn't find enough of the right 
value of TC caps to improve things, so I 
just don’t use it up there. 

The plate of the 6C4 oscillator, and 
the screens of V2 (lst mixer) and V17 
(455 kc gate tube) are fed from a 0A2 
150-volt regulator. The burden on the 
OA2 is well under 30 mA, a smart design 
choice. I think Hammarlund probably 
knew there were going to be stability 
issues. When the HQ-180 became the 
“A” modela separate filament transformer 
was added. It keeps the 6C4 lit up as long 
as the AC line cord is plugged in to 
reduce warmup drift. 

Changing the 6C4 oscillator tube may 
help improve stability in stubborn cases. 
I’ve noticed a lot of NOS 6C4s are gassy, 
no matter the brand, and gas in a tube 
will drive the signal grid slightly 
positive—that is just what is not needed 
in a negative-grid oscillator, such as the 
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Clapp. Be sure the tube pins and the 

socket contacts are really clean, DeoxIt™ 

and a small brush are great for this job. 
First Mixer and Gate Tube 

The HQ-180A uses high-side oscillator 
injection on all bands. From 540 kc to 
7.85 Mc the VFO is 455 kc above the 
signal frequency, and when tuned from 
7.85 to 30 Mc it runs 3.035 Mc above 
the signal frequency. 

If you are using the bands above 7.85 
Mc, a bandswitch section turns on V3, 
the 6BE6 3055-kc mixer tube, and turns 
V17, the 455-kc “gate” tube, off. The 
3.035 signal from V2, the RF signal 
mixer, is fed to a single-crystal bandpass 
filter and T2, which shapes the filter 
response and removes mixing harmonics 
(figure 8), and feeds signal energy directly 
to V3, the Ist converter. V3 is a self- 
excited G6BE6 mixer with a 2.580-Mc 
oscillator crystal, producing a direct 455- 
ke output signal. 

If you are tuned below 7.85 Mc, the 
bandswitch turns V3 off and turns V17 
on, making the gate tube into a regular 
455-kc IF amplifier, the first one in the 
signal chain. (The 3055-kc filter is no 
longer used in this case.) The plates 


rie 8: This i is a mae generator 
sweep of the 3.035 crystal filter at the 
grid of V17, after a per-the-book 
alignment. The response is very sharp, 
about 1 kc wide at.6 dB down, and 


effectively removes unwanted signals. 
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Figure 9: This is an as-received distorted 
response curve of the 455 kc IF, from 
the V4 grid to the grid of V5. Sweep is 
5 kHz-per-division. The 13-dB 
aberration at the upper left was causing 
audio distortion but was much reduced 
after alignment of the core in T5. The 
slot filter notch is at the right side of the 
curve, and causes additional audio 
distortion. Unfortunately there is no 
way to shut the slot filter completely off 
because of the design of T4 and T5. 
Leaving it set at -5 kc worsens the 
distortion, that’s why Hammarlund 
calls out leaving it +5 when “off.” 
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Figure 10: After alignment a the 455- 
kc stages, the aberration to the left is 
reduced to about 4 dB. Sweep here is 
shown expanded, 2 kHz per division; 
the full passband shape is not seen. 
(The bottom core of T4 has almost no 


effect on passband shape.) 
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of V17 and V3 are tied directly together 
(DC coupled) and feed T3, the first 455- 
ke IF transformer, for selectivity and for 
coupling to V4, a conventional 6BAG IF 
amplifier. Figures 9 and 10 are sweeps of 
the Ist 455-kc stage. 

Other than tube problems, there is 
really not much that can go wrong with 
these circuits because there are very few 
paper caps in the HQ-180A. A quick 
check of the voltage chart is the best way 
to start looking for solutions to problem 
areas in the front end. Resistors can 
change value, but burned out resistors 
are the likely result of prior short circuits 
in a tube. 

455-kc Slot Filter 

Between V4, the Ist 455-kc IF amp 
and V5, the 60-kc “2nd converter” is a 
sharp tunable filter Hammarlund calls a 
slot filter. It is a so-called “bifilar T-trap” 
filter, and was adapted froma 1954 circuit 
invented by a prolific RCA engineer, 
Jack Alvins'. Originally, it was intended 
to cancel the sound carrier out of the 
picture IF in early TV sets and is an 
adaptation of other bridge-T band-reject 
filters. “Bifilar” is a word that means 
“two layer,” and is a method of winding 
RF transformer coils on a common core. 
ti tac SOA it is “L2” on the 
schematic. Hammarlund engineers 
adapted it for communications use so 
that the center frequency and the depth 
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Figure 11: Notch Filter Before 
Alignment 
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Figure 12: Notch Filter After Alignment 


of the notch could be changed. 

Figure 11 is a sweep of the notch filter 
before it was aligned and figure 12 is 
after alignment. The depth increased 12 
dB, giving a maximum depth of 35 dB. If 
it were not for the long reactive cables 
between the front-panel controls and the 
transformers I'4 and T5 the notch would 
be even deeper, but the overall effect at 
audio is still nearly 50-dB reduction of 
heterodynes. Be sure to check the 
precision resistors, R24, R25, and R94, 
to be certain they are +5% or less; or 
change them to metal film types so they 
are stable. Also, check C27 to see if it is 
+10% or less. 

Coming up in part 3 will be the circuit 
design conclusion, a few mods and 
alignment details, which will include the 
critical 60-kc IF alignment—either the 
standard factory alignment or an optional 
swept alignment for smooth response 
curves. 

Footnotes: 

1. Fisher, B. and Avins, Jack, An Analysis 
of the Bifilar-T Trap Circuit, RCA ISL 
Bulletin LB-961, September 16, 1954 
2. Refillable pen size mini propane torch 
is Micro-Mark® item #60395. 

3. Miniature wheel and gear puller is 
Micro-Mark® item #84746. 
www.MicroMark.com, 1-800-225-1066 
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Bob Dennison, W2HBE, A Personal Remembrance 


By Bob Thomas, W3NE 
3314 Twin Silo Drive 
Blue Bell, PA 

19422 


Bob Dennison (W2HBE, SK) was a 
prolific contributor to Electric Radio for 
many years. The exceptional ER Index 
Search! lists 56 of Bob’s eclectic articles 
describing 31 receivers and transmitters, 
modulation monitors, the WWII VT Fuse 
and various other topics reflecting his 
personal amateur radio experiences during 
the vintage years of our hobby. While his 
labor of love on behalf of ER readers is well 
documented, few were privileged to know 
him personally, to observe his incredible 
technical ability, his unbounded thirst for 
knowledge, and some daunting challenges 
that came his way. I was fortunate to have 
worked with Bob for over thirty years and 
to see him occasionally after our retirement 
at his home and the usual ham gathering 
places. At the suggestion of W3GMS, the 
following account has been written to 
illuminate Bob as a person well beyond 
that revealed by his instructive writings for 
this journal that he so cherished. 


I met Bob Dennison on my first day of 
work at RCA on November 5, 1951. In 
those days, it was customary while being 
introduced to another engineer at the 
corporation for one or the other to ask, 
“Are you a ham?” It must have bugged 
non-hams to see the instant bonding that 
took place when the answer was yes, calls 
exchanged, and hands vigorously shaken. 
That’s the way I met W2HBE, and it was 
a splendid way to begin a new job! 

Bob and I initially worked in the TV 
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Terminal Group of the RCA Broadcast 
Systems Division in Camden, NJ. Other 
broadcast engineering groups in Camden 
at that time were devoted to cameras, 
monitors, film projectors, switchers, 
audio, studio system design, and 
microwave relay systems. Transmitters 
and antennas were designed and 
manufactured at other locations in and 
around Camden. We all saw each other 
almost every day and for many years 
there was a low pressure collegial 
atmosphere, where one could wander into 
any lab to chat and observe work in 
progress. Our Terminal Group was 
responsible for video switchers, processors 
and distribution equipment, special 
effects, and test equipment. In other 
groups, improvements were being made 
to extend the life of the ageing iconoscope 
film camera; new film camera chains 
were being designed, and product design 
of the’ Walia 
monochrome camera was under way. In. 
addition, there was intensive applied 


image orthicon 


research for improvement of studio color 
equipment in preparation to petitioning 
the FCC for replacement of incompatible 
field-sequential standards, imprudently 
adopted by the Commission, with the 
RCA color system. 

There were over twenty RCA buildings 
in Camden and environs, many dating 
back to the founding of the corporation 
around 1919. All studio equipment 
engineering was located in ancient co- 
joined 5, 6, and 7 Buildings at Front and 
Penn Streets, in the shadow of the bridge 
to Philadelphia. Corporate headquarters 
was a block away in 2 Building. That was 
where David Sarnoff and his entourage 
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arrived every few months from New York 
in a fleet of Lincolns to lead the 
corporation through its glory days. (RCA 
building numbers always preceded the 
word “building,” in contrast to the usual 
convention.) The Camden plant was so 
old there were even stubby smoke stacks 
remaining on abandoned kilns adjacent 
to 10 Building where wood had been 
dried for Radiola cabinets! Our main 
manufacturing facility was in 17 Building. 
It had a modest tower sporting 
illuminated stained glass windows 
depicting the iconic scene of “Nipper” 
listening to His Master’s Voice, and it is 
now one of the few RCA Camden 
buildings still standing, having been 
converted to residential lofts near a park- 
like commercial amusement complex on 
the Delaware River waterfront. 

There was a grudging reverence for our 
filthy ramshackle home. After all, 
pioneering advancements in television 
technology had been made in these very 
same drab labs by V.K. Zworykin and his 
colleagues. They also were the site of 
design and development of the “Block” 
airborne TV equipment of WWII, some 
of whose design engineers had become 
Studio Engineering Managers by the time 
we arrived. The building interiors might 
have been scroungy, but they at least 
offered a welcome haven from an outdoor 
atmosphere, redolent with acrid exhaust 
fumes from a neighborhood foundry, 
indescribable emissions from a nearby 
rendering plant, steam locomotives 
trundling along Front Street, and the 
ever-present scent of Campbell’s soupe 
du jur wafting from their plant three 
blocks away. Parking lots were a two- 
block walk away through an unsavory 
neighborhood. Those 
buildings’) sand » ‘their 


antiquated 
wretched 
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surroundings were the antithesis of the 
modern engineering laboratories of today, 
but we didn’t know any better then and 
went about our work with enthusiasm. 

A few days after we met, Bob was 
loaned from our Terminal Group to the 
Camera Group to design a film camera 
preamplifier. Shortly after that he invited 
me for dinner at his apartment in Haddon 
Heights. He and his wife, Ellen, had 
moved from Kansas only months before 
with their baby daughter, and there was 
an air of excitement in the family for 
their new adventure together. Bob had 
an insightful view on his new career, so to 
broaden his qualifications he devoted 
time at home studying a business 
administration course from the Alexander 
Hamilton Institute, a prominent 
correspondence school of the day. What 
neither of us realized then was that the 
highly stratified insular management 
structure at RCA did not accommodate 
versatile individuals capable of fulfilling 
functions in more than one field, such as 
engineering and marketing. But with what 
we knew at the time, Bob was quite 
justified in his quest for a comprehensive 
business-based education to complement 
his engineering background, even if it 
would eventually prove to have been a 
futile effort. 

Two things became apparent about 
Bob Dennison that evening in his 
apartment that left an everlasting 
impression. The first was how adroitly he 
could apply his depth of theoretical 
knowledge to practical design problems, 
even in ham radio. For example, while 
we were discussing bandspread 
components for a receiver he was 
designing, Bob demonstrated his mastery 
of the Calculus as he jotted down a 
complex differential equation and then 
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deftly rationalized it to a simple formula 
that enabled calculating precise values 
for the bandspread condenser needed to 
cover any fine tuning range when bandset 
capacitance and inductance were 
known—no cut-and-try and spot on. 

The second trait was his meticulous 
use of a notebook, almost always a cheap 
red-cover book from Woolworths. At 
that time he was using one to record 
calculations made at home to support lab 
development of his new RCA assignment 
to design alow noise preamp fora Vidicon 
film camera. All his preliminary ideas, 
calculations, and lab measurements were 
recorded in that dedicated notebook. In 
addition to the “official” Corporation 
bound and dated notebook we were all 
required to maintain for legal reasons, 
Bob kept his own separate red-cover one 
for every RCA assignment and one for 
each of his countless hobby projects for 
the entire time I knew him. 

An odd quirk that defined our unique 
relationship might be worth mentioning. 
All RCA internal correspondence used 
the first and second initials of individuals 
rather than their given names. In day-to- 
day conversation everybody used first 
names of course, but company documents 
always reverted to impersonal initials. 
Bob and I shared a cynical view of that 
corporate formality, and we immediately 
began, with a note of sarcasm at first, to 
call each other by our initials. That habit 
stuck so he became “RC” and I was “RG” 
throughout our RCA years together and 
beyond. “What are you up to, RG?” 
would be his typical greeting. That habit 
became so ingrained, especially with Bob, 
that even when we had not seen each 
other for several years after we both had 
retired, when he spotted me at my first 
AWA Rochester flea market, he greeted 
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me with a broad smile and, “Hey RG; it’s 
good to see you again!” Neither of us 
applied that custom to anyone else, as far 
as I know. 

When Bob was temporarily transferred 
to the camera group, I acquired a 
distribution amplifier project he had been 
working on, so we continued to have a 
close professional relationship for several 
days as he helped me pick up the project 
and become oriented to my new 
surroundings. He had been deeply 
involved with the campus TV station at 
Kansas State, so he had a pretty broad, 
solid background in television even before 
he came to RCA and he quickly became 
immersed in his new preamp project. 
Around that time we all moved from our 
old dilapidated digs to newer, somewhat 
less dilapidated facilities on the third 
floor of 13 Building at the foot of Cooper 
Street. That building had been the site of 
the Victor Talking Machine Company 
record pressing plant, as we surmised 
from fire alarm boxes that still sported 
“VTMC” cast in their front covers. Floor 
space was divided in half, lengthwise, 
with open offices on one side and labs on 
the other. We now also had a modest 
machine shop with a 9" South Bend 
lathe, Diacro bending brake and shear, 
and selectable-diameter hole-punch press 
— just what active hams needed in those 
days. We also were only a few floors away 
from the Camden plant’s model shop, 
where Bob and I enjoyed excellent rapport 
with the machinists, allowing us accessto 
a gigantic scrap box, where all manner of ~ 
“scrap” metal was available for the taking. 
On the other hand, if we needed 
something for a special project, there 
were one or two model makers who would 
gladly “procure” material for us. It was 
ham Nirvana! 
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After a while Bob returned to the 
Terminal Group to design a new special 
effects generator — the diabolical 
apparatus that replaced familiar video 
fades and lap dissolves with over-used 
scene transitions of diagonal wipes, 
expanding circles and so forth. Bob, with 
notebook at hand, began writing 
equations for every transition he could 
dream up, translated them into circuits 
that could be voltage-controlled by fader 
levers, and finally breadboarded and 
perfected each transition circuit. That 
was in analog days of course, and it was 
no mean feat to convert a quadratic 
equation for an expanding circle into 
hardware. He did though, even if the 
circle did get a little bumpy at very small 
sizes. As the design neared production 
release Bob decided to use a small plug- 
in circuit module for each type of 
transition for operator flexibility and to 
facilitate upgrades with future transition 
patterns. Good idea, but then, with a 
mischievous glint in his eye, and to the 
consternation of our manager, he had the 
wood shop build a polished mahogany 
box with hinged lid and brass hardware 
to accompany each generator with a 
complement of effects circuit boards. I 
don’t remember if the box ever made it to 
the product stage, but the guy certainly 
demonstrated his whimsical streak! 

There came a time when Bob needed 
to have a pacemaker implanted. While he 
was recuperating from the surgery he got 
the idea that he would like to monitor his 
heart with his own electrocardiograms. 
As soon as he recovered sufficiently, he 
got out a new notebook and began 
sketching circuits to enable him to make 
-an EKG machine, and before long they 
were turned into practical hardware. | 
can’t recall what he used for electrodes 
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and conducting grease, but he managed 
to scrounge something suitable and wired 
himself up to the new instrument. The 
basic heart monitor was one thing, but he 
still needed a chart recorder. Back in the 
basement, he concocted one that looked 
as good as it worked using friction drive 
and adding machine tape for the chart. 
Again, we all marveled at Bob’s ingenuity 
when he brought his own EKG to work 
along with color photos of the apparatus. 

Mention of color photographs directs 
attention to another of Bob Dennison’s 
interests: Photography. As with radio, he 
devoted himself to acquiring the skill and 
needed both 


monochrome and color prints. He 


hardware to make 
mastered lighting techniques and learned 
how to develop color prints with the old 
drum method, one of his rare indulgences 
involving large expenditures of cash by 
this otherwise frugal man. Photography 
also brings to mind another aspect of 
Bob’s insatiable pursuit of new interests. 
When he was attracted to something new 
he would become fully and exclusively 
immersed in that particular specialty; all 
his leisure effort and the unavoidable 
topic of most of our conversations would 
be centered on his latest interest. Then, 
like a multivibrator, he would suddenly 
change direction, abandon the present 
hobby, and dive into a completely new 
one with renewed zest. That happened 
for a short time in a flirtation with high 
fidelity audio, but never so prominently 
as with his sudden obsession with 
chemistry. 

When he became interested in 
chemistry Bob involved himself in it just 
as deeply as when amateur radio struck 
his fancy. He assembled a basement 
“Chem Lab,” as he called it, with all the 
glassware, apparatus, and chemicals 
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perform any 
investigation that took his fancy. During 
that time there was nothing else to talk 
about with him except the compound he 
had concocted the night before, or an 


needed to arcane 


experiment he planned to perform in the 
coming evening. Again, there was a new 
notebook filling up with chemistry 
equations and experimental results. What 
really got my attention was when he 
constructed a device for thin layer 
chromatography to determine the 
individual constituents of chemical 
compounds. It was a simple instrument 
made by clamping a piece of specially- 
treated filter paper between two glass 
plates. When the bottom of the glass- 
and-paper “sandwich” was dipped into a 
chemical solution, the solution diffused 
slowly upward in the entrapped filter 
paper and as it did so, bands of different 
colors were created depending on what 
was in the solution. A compound could 
be precisely analyzed by measuring the 
spectrum of each colored band and 
comparing them with spectra of known 
chemicals. That naturally had to lead 
Bob to design, construction and 
calibration of a colorimeter (and another 
notebook!) to analyze the spectra of 
compounds under test. Bob was soon 
telling us about his success in verifying 
the identity of various chemical mixtures 
that he had analyzed the previous night. 
Then he went one step further by 
obtaining a mysterious powder from a jar 
ona shelf in the RCA Chemistry Lab. He 
was somewhat baffled by the results of 
his analysis, which indicated the unknown 
compound had trace amounts of rare 
earth elements and other uncommon 
chemicals. When he toldan RCA chemist 
about his findings, she wasn’t surprised, 
and complemented him on identifying 
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all the ingredients of an experimental 
CRT phosphor that had been lying 
around in her lab! Having achieved 
success in that field, he flip-flopped back 
to ham radio, never to be involved with 
chemistry again as far as I am aware. 

Bob was never one to buy commercial 
ham equipment. In fact, other than one 
uncharacteristic “Rice Box” lapse, I can’t 
think of a single piece of gear he ever 
bought — all his equipment was purpose- 
designed and built by W2HBE. His first 
major project, designed and constructed 
while still in the apartment, was a compact 
20- and 40-meter Desk-Top Driver/ 
Amplifier. It was TVI-proof and used an 
815 operated as a highly efficient push- 
push doubler for 20 meters. On 40 meters, 
one-half of the 815 was operated as a 
straight-through amplifier by simply 
turning off the filament of the other 
section; the grid-plate capacitance of the 
“dead” section exactly neutralized the 
active amplifier with no adjustment 
required. Clever! His QST article? had 
several practical suggestions for building 
and operating the amplifier in a style that 
became the signature of all W2HBE 
articles. 

Bob began to contemplate construction 
of a deluxe receiver, but before planning 
it he conceived and completed two 
support projects that would eventually 
play important roles in making the RF 
section. First, in anticipation of making 
the numerous special coils that would be 
needed, Bob built a coil winding machine 
based on the ubiquitous Coilmaster, 
manufactured in vintage years by the 
Morris Register Company. It consisted 
of a metal frame with bearings supporting 
a threaded spindle on which a coil form 
could be securely fastened. The spindle 
was rotated by a hand crank, and as it 
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turned, a wire guide moved back-and- 
forth laying down wire uniformly on the 
rotating form. Oscillating motion of the 
wire guide was developed by a cam turned 
by a gear train from the spindle. Several 
cams with different offsets anda selection 
of gears were provided with the 
commercial machine to enable making a 
variety of coils, such as multiple-pi, 
universal, and plain solenoid windings. 
Bob borrowed a Morris machine to use 
as a guide. He traced the shape of its cams 
onto prepared blanks with hubs then 
filed the disks’ peripheries to smooth 
curves. For several days after completing 
the winder, Bob brought in coils made 
the previous night to show us and to 
measure on the lab’s Boonton Q-meter. 
He was justifiably proud of being able to 
make RF chokes and transformers that 
were every bit as good as commercial 
products. 

Reliance on the lab Q-meter was 
inconvenient so Bob decided to make 
one for his home lab. He based it on the 
260A and completed 


construction in short order. After 


Boonton 


calibrating the oscillator frequency and 
capacitance dials he verified its Q 
calibration with Boonton standard coils 
borrowed from the lab, then he was ready 
to go to work on his new receiver. 

A prime example of Bob’s ham 
construction was the 80 through 10 Meter 
amateur-band receiver he designed and 
built in 1955 and described in QS7\° 
Anyone contemplating making their own 
receiver, even today, would do well to 
study Bob’s design, which delivered 
excellent performance with minimal 
circuit complexity. It employed double 
conversion with a 2145-kc first IF and 
455-kc second IF. Appropriate selectivity 
was determined for CW or SSB by 
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separate Collins mechanical filters in the 
second IF. Conversion oscillator 
frequencies were carefully selected to 
avoid spurious artifacts in any ham bands 
except for an innocuous one that occurred 
in the high end of 10 meters, and another 
serendipitously positioned exactly at 
21.450 Mc to mark the 15-meter upper 
band edge. The tuning dial incorporated 
an ingenious reduction mechanism and 
slide-rule dial, all conceived and specially 
built by Bob. The receiver had full 
bandswitching and in his discussion of 
RE coil design in the QST article, Bob 
showed how to apply the equation 
mentioned earlier in this article, with 
terms transposed, for calculating the 
inductance required to obtain desired 
tuning range with any given variable 
capacitor.* Nearly four decades later, Bob 
described an updated version of the 
receiver in ER that incorporated new 
developments in a 160- and 80-meter 
superhet.? 

Southern New Jersey was a hotbed of 
2-meter AM activity after the war and 
into the 1960s. The high density of hams 
around Camden made it seem like half 
the employees at RCA were members of 
the South Jersey Radio Association and 
vice versa. Bob completely abandoned 
HF for a short while when he became an 
avid SJRA member and was elected 
president in 1963. At that time he also 
was deeply involved in yet another new 
pastime: Super-8 motion picture films. 
He photographed club events and 
produced a feature film that was shown at 
the club’s major annual meeting. While 
in the 2-meter mode, Bob followed his 
“Build Everything” policy, coming up 
with a low-power 2-meter AM transceiver 
he called “The TR-2.” The transmitter 
was rock-bound, which was customary in 
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those days, and the tunable receiver was 
a superhet with a superregenerative rush 
box detector. His QST article had the 
usual HBE section on design philosophy, 
detailed Tx tuning and Rx alignment 
procedures, and a report of some 
impressive DX and contest results he 
achieved with the TR-2.° 

Interest in transistors was rising among 
us even though our broadcast designs 
were still using tubes. Bob became 
fascinated by point contact germanium 
transistors described in Bell Labs reports, 
so one evening he took a couple of 1N34 
diodes home. That night he broke open 
the glass envelopes of the diodes and 
managed to remove a “cat whisker” from 
one diode and arrange it to press against 
the germanium wafer of a second opened 
1N34, just a few thousandths of an inch 
away from that diode’s “standard” point 
contact. The new cat whisker became a 
collector, and the original one was an 
emitter, with the germanium wafer the 
base of his transistor. In his inimitable 
way he measured, then plotted the 
characteristic curves of his new device. 
He brought the notebook with his data 
into the office the next morning and we 
gathered around his desk to see the results 
obtained with this homemade transistor. 
I vaguely remember that it only had a 
gain of about 2, but the mere achievement 
of an amateur making a transistor on his 
kitchen table was astonishing! 

Around that time, a permanent position 
opened in the Advanced Development 
Department of the Camera Group. Bob 
was the obvious person for the job, which 
he accepted with enthusiasm. That meant 
I lost track of him other than for 
occasional visits to each other’s lab and 
lunchtime walks to General Radio, a 
nearby radio store fully stocked with most 
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manufacturers’ parts that were so readily 
available in those days. His situation 
changed once more several months later, 
however, when he was borrowed again 
from the Camera Group, this time by the 
recently-formed Video Recording Group, 
where his abilities were needed to design 
a time base corrector (TBC) for a 
broadcast video tape recorder. A TBC is 
needed to remove random jitter from raw 
off-tape analog video to produce stabilized 
video output required for broadcasting. 
The heart of the TBC was a voltage- 
variable delay line with flat frequency 
response to 4.5 Mc and a controllable 
delay range of +0.5 microsecond. That 
was no mean feat using analog circuits — 
it required a couple hundred varactors 
and inductors and complex support 
circuitry to isolate error control voltage 
variations from the video. Bob completed 
and debugged a basic design of the TBC 
in short order and was granted a U.S. 
patent.’ He followed up with a product 
design that became an integral part of the 
first all-transistor broadcast VTR and all 
subsequent RCA video recording 
products. Then it was back to the Camera 
Group where there were rough seas ahead 
for Bob Dennison. 

I saw Bob less frequently over the next 
several years while we each became 
involved in our own tightly scheduled 
projects. When our paths did occasionally 
cross after about 1980, it was obvious 
that he was laboring under stressful 
circumstances. He would often come by 
for a visit in my lab, sigh and comment 
plaintively, “RG, I’m so frustrated I just 
don’t know what to do.” This was the 
same Bob Dennison who had been so 
justifiably self-assured, whose unique 
engineering skills had been in demand by 
several departments for their most critical 
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projects, and who had previously 
established an enviable reputation for 
achievement in the very same Camera 
Group where he now found himself 
marginalized. 

So what had changed? One thing that 
had changed significantly was the 
broadcast television industry itself. 
Innovative products introduced by 
Philips and 


manufacturers new to the field had gained 


several Japanese 
wide acceptance across all product lines 
among TV broadcasters. A decline in 
RCA sales resulted, to which the 
Marketing department and engineering 
management responded simply by 
disparaging the competition, stubbornly 
clinging to old policies, and reworking 
stale products. Stress developed between 
some rigid, complacent managers and 
forward-looking engineers who 
recognized the significance of the 
competitive advancements and advocated 
aggressive new directions in product 
development. By the time catch-up 
measures were finally taken it was too 
late, and without dwelling on specifics, 
resulting stressful relations with an 
implacable management alienated Bob, 
making his final years at RCA bitterly 
disappointing. 

We both retired in the early 1980s, 
about two years before the corporation’s 
inexorable collapse. Bob was then able to 
devote most of his time to vintage radio 
design and construction projects that 
became the subjects of his incomparable 
ER articles. I took an early retirement 
buyout to accept a new position with a 
TV network in New York, but the 200- 
mile round trip daily commute from my 
home in Philadelphia meant we seldom 
had an opportunity to keep in touch for 
the next ten years. We did manage an 
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occasional telephone chat and always 
exchanged Christmas cards. Bob’s cards 
were homemade with a vintage radio 
theme, often featuring Santa Claus or a 
nostalgic scene copied from a Short Wave 
Craft cover depicting a vintage radio 
service shop, a young girl listening with 
delight to her first radio program, or 
father and son working together on a 
radio set. Those cards, like many of his 
articles, might have been inspired by 
Bob’s actual, or perhaps wished-for, 
youthful experiences, but in any case 
they were a delight to receive, and how he 
made them was the subject of still another 
ER article.® 

When I finally retired, we got together 
more frequently at places like O.T. radio 
flea markets at Hightstown and 
Gloucester County hamfests in New 
Jersey, and at the Rochester AWA 
Conferences, where the venerated 
W2HBE was in his glory. Bob 
occasionally sold some of the equipment 
he had built and wrote about to help 
finance purchase of new parts, however, 
he was anything but a hard bargainer; if 
he saw anyone had a genuine need for a 
part, he would slash his asking price or 
even give it away! One time at Hightstown 
I was looking for a double-button carbon 
mike transformer. He had a NOS 
Thordarson on sale in its box for nine 
dollars but when I handed him the cash 
he said, “Take it for three.” Another time 
I was visiting him in his basement shop 
and idly picked up a Hammarlund coil 
form from his bench just to fondle. With 
no comment from me at all, he said, “If 
you want it, you can have it.” My most 
enjoyable post-RCA encounters with Bob 
were during monthly buffet luncheons at 
Compton’s Restaurant, attended by 
twenty or so hams, mostly members of 
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the SJRA. Everybody with an interest in 
O.T. radio sat together at one or two 
tables for wide ranging rag chews about 
our favorite topic. “Priceless!” 

I regret having to bring this narration 
to an abrupt close, however, our 
individual circumstances changed in the 
late 1990s causing us to lose touch with 
each other, leaving no further basis for a 
“personal remembrance,” as implied by 
the article’s subtitle. Bob was in his 
element writing his ER articles but then 
I learned that, with the expectation of 
moving to Arizona to live witha daughter, 
he suddenly disposed of nearly all the 
radios he had built, his stock of vintage 
parts and tubes, his radio lab, and even 
his ham shack. Doug Crompton 
(WA3DSP) acquired many of the items 
including Bob’s 160/75-meter phone 
transmitter, now in regular use at Doug’s 
station.® Several of his other radios were 
bought by John Dilks (K2TQN), who 
generously shared pictures of them in his 
QST columns.'® " Of particular interest 
is Bob’s clever photo layout (in Ref. 11) 
showing all the parts that went into his 
T-807 compact transmitter” prior to its 
assembly. Then, in still another change 
of direction, Bob apparently decided to 
remain in Haddon Heights after all. As 
the saying goes though: “You can take 
the ham out of vintage radio but ...” and 
so it wasn’t long before he bounced back 
with renewed vigor to once again acquire 
vintage parts and return to his building 
and writing activities. His final article for 
Electric Radio was “The ‘Skylark’ 
Receiver,” published in 2004." 

Although I was unaware of it at the 
time, W2HBE became a silent key in 
September 2005. Looking back over the 
many years we shared at RCA and later 
through our vintage radio pursuits, I 
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realize how very fortunate I was to have 
personally known Bob Dennison. As 
readers will have gathered by now, like so 
many of us, I dearly miss RC. 
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Weegee, the ER traveling photographer says, “This column is popular, but it can’t 
run without photos. Help keep my Speed Graphic active! We are always looking 
for good photos, especially attractive photos for Electric Radio covers!” 


W9IDYV Single-Sideband Meet a Success 

The weather, the food and the festivities were fantastic at the first annual WODYV 
Vintage Single Sideband Meet held on June 16" at Storybrook Farms in historic 
Jonesborough, Tennessee. Those making the trek were able to meet Wes Schum - 
founder of Central Electronics - and were treated to an excellent lecture of the history 
of single sideband communications by George Maier, W1LSB. 

Wes provided an oral glimpse of how the Central Electronics Model 10A, 100V and 
others evolved from idea to reality. Bob Sullivan (W@YVA) and Nick Tusa (K5EF) 
offered ideas on how to restore CE radios as well as provided one-on-one advice to 
future collectors. 

The Schum property, on which Storybrook Farms is located, is ideal for hosting 
future vintage sideband meets, an idea that has taken root, based upon the success and 
camaraderie enjoyed at this initial meet. 

Our goal for next year is to recreate some of the excitement, discovery and 
information-sharing that surely occurred at the many single-sideband dinners and 
ey g meets of the 1950s. 

Avid collectors and 
historians of vintage 


sideband equipment are 
encouraged to _ help 
safeguard this important 
1948-1963 era of amateur 
radio. 

Special thanks go to the 
Vintage Sideband Net 
and Electric Radio for their 
enthusiastic support. 

73, Nick Tusa, Kae 


Wes Schum, W9DYV, and the CE Product Line 
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7th Annual N7RCA Swap Meet, Minden Nevada 


Saturday, June 2nd marked the 7° annual N7RCA Swap Meet held on Brad 
Hollander’s spacious facility in Minden, Nevada. Many people from Western Nevada 
and Northern California attended to swap equipment and socialize. Gary Halverson 


(KG6GLH) has provided some photos for ER readers. 


fecal i bata | 


Rex Reiland, KE7MFW, simulates receiving a message in his 1924 Army radio 
truck (the cover photo) at the N7RCA swap meet, June 2, 2012. The transmitter 
is a fully operational BC-474A, built about 1938. 


To the left is a view of the 
busy outdoor seller’s area; 
looks like lots of goodies 
hiding under tables and in 
boxes! 
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West Coast Military Radio Collectors Group Meet 
The weekend of May 5", 2012, was the West Coast Military Radio Collectors Group 


Meet at Camp San Luis in San Luis Obsipo, Ca. Tom Murphy (W6TOM) sent us these 
nice photos and mentioned having a radio exercise one morning of the meet. W6SVU, 
Rian Robison, brought a BC-191 and a BC-348 he had restored and set those up in 
the display hall. That night WAGOPE, Tom Horsfall, and KD6TXK, Andy Miller, 
had a sked with W6JRY, Jerry Fuller, using a GRC-9 that KD6TKX had installed in 
his vehicle. They were able to work W6JRY on AM and CW-a distance of 300 miles. 


W6TOM, Tom Murphy, set up a GRC-9 in the back of his pickup truck at Morro 
Bay State Park, and K6FWT, Jim Falls, used that GRC-9 to work a little CW. 


Left: Jim Falls (KGFWT) is 
on CW with W6TOM’s 
GRC-9. 


Dears 
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W7TTY West Coast “Junque Run” 


John Castorina (WBG6AZP) sent in this photo and some information about a trip 
made recently out on the West Coast to trade teletype gear. “...George (W7TTY) made 
a special junque run in mid-April this year from Sequim, Washington, almost all the 
way to LA, trading teletype equipment . I caught up with George at Roy’s (K4EEG) 
house in Santa Clarita to help him get ready for a move to the east coast. Roy and 
George pulled a fast one on Jerry and I; neither one of us expected to do anything other 
than visit and help out, but we both went home with full truckloads. I don’t know 
about Jerry, but it was a good thing it was dark when I got home!” 


fecrtoee 


Pictured Left to Right: John (WB6AZP), Roy (K4EEG), George (W7TTY, with 
current ER), and Jerry (N6JP) (Picture Credit: Lillian Norris) 
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Subscribers receive 1 free 20-word ad per month. Extra words are 20 cents. Ads 
run ONE month unless otherwise requested. “For Sale” or “Wanted” and all of your 
contact information counts as 6 words. That leaves 14 words for the description. 
Hyphenated and slashed words/numbers count as 2 words. Please count the 
words in your ad as described above, and if you are over 20 words, send 
payment for the extra words at .20 each. Note: Not all readers use email, so 
include phone numbers if a response is desired. To avoid disappointment, don’t wait 
until the last day to submit new ads. Non-subscribers: No Free Words. $5.00 


minimum for each ad up to 20 words. Each additional word is 50 cents. 


Please Call or Write for Display Rates 


(| VINTAGE EQUIPMENT ONLY! ) 


ER 
PO Box 242 
Bailey, Colorado 80421-0242 


SERVICE FOR SALE: Repair and 
restoration on all vintage equipment; over 
50 years of experience. Barney Wooters, 
W5KSO, 8303 E. Mansfield Ave., Denver, 
CO 80237. 303-770-5314 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: Globe King, $450. David 
Hamilton, W4NZY, 277 3421 Fayette Ave, 
Louisville, KY 40213 502-368-3934 


FOR SALE: Hallicrafters S-85 rcvr, good 
condx, original knobs, no dents. $65 plus 
freight from 95949. Burl, K4VYL, 536- 
346-8713 grayfox @oro.net 


FOR SALE: Hallicrafters S-38A,B &C. All 
are working and in fair cond. $35 each 
plus shipping. Contact Dan at 
k8woz@embarqmail.com or 281-361- 
3847 
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me for September 2012: @ Friday, August 24! 


Telephone: 720-924-0171 
FAX (call first): 303-838-3665 
Ray@ERmag.com (Email ads OK) 


FOR SALE: Very Nice Heathkit DX100 
and Drake L7 Amplifier - Delivery Possible 
Colorado to lowa John Wieder, KQ@JY - 
djwieder@q.com, 970-249-2751 


FOR SALE: Collins 75A-3, all filters, exc 
condition $400; Collins 51S-1 in pristine 
condition, $1200; Viking Ranger Il 
beautiful, spare modulators $300. Pick- 
up preferred. Harry, WA6IUR, 
flynhham @ aol.com; 626-355-0290 


FOR SALE; Viking Ranger II, with owner’s 
manual; Hammarlund SP600 receiver, 
with shop manual, and SSB adapter, D104 
mic. They are in a roll-around 32" high 
equipment cabinet. All are 9+ out of ten. 
Pictures are available. $1500 firm. Serious 
inquiries only. Pick-up ONLY please. 
Daniel, W6HJ, 505-281-4293 
earlgreywdj @ gmail.com 


FOR SALE: Long time ham wants to sell 
lots of good equipment, boatanchors test 
gear mics, speakers, and military sets. 
Antique radios, etc, etc. Let me know what 
you're looking for. Howard, 301-320-3028. 


August 2012 49 


" Direct-Digital VFO Kits with 


Tae 


= Pg peer i; 
i cieeascisci9 S 


Transmit Offset 


401-624-4739 


Companion Amplifier for Tube Rigs! 


¢ Buffer Amplifier drives DX-40, DX-60, Harvey-Wells Bandmaster, HT-40, 2NT, 
T-60, Valiant 1, Adventurer, Challenger, Eico and many other tube rigs. 

¢ VFO Based on May 2008 QEX and June 2011 CQ articles 

¢ All Surface-Mount Parts Pre-Installed, 100 kHz to 30 MHz coverage, CAL, RIT, and 


* Highly Stable and Accurate with Display and Shaft Encoder Included; Low Phase Noise 
* Flash Memory Storage for Frequency Configurations 
* See Demonstration and Kits at 2012 ARRL Boxboro show! 

See www. WAI1FFL.com for articles, ordering and technical information 


James D. Hagerty, WAIFFL 
Hagerty Radio Company 
64 Nonquit Lane, Tiverton, RI 02878 
j-hagerty@att.net 
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FOR SALE: 5-KW Tecumseh Gas Engine 
Generator, $250.00 HV Filter Capacitors: 
120-MFD 3000 VDC, 100-MFD 4000 VDC, 
$50.00 each. Measurements Corp RF 
Signal Generator, Model T-1034C, 25 MHz 
to 960 MHz, $100. Audio Signal Generator, 
20Hz to 200,000 Hz, adjustable output 
zeroto 10 VAC, $100. Wes Minear, W7UO, 
Tel 520-398-2722, Email, 
wes0331 @ gmail.com 


FOR SALE/TRADE: Heathkit and EICO 
manuals; Magazines: “CQ” 1945-2006, 
“73” 1960-2003, Ham Radio 1968-1987, 
QST 1922-2011, “Radio” 1936-1941. 
NI4Q, POB 690098, Orlando, FL 32869 
407-351-5536, ni4dgq@juno.com 
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FOR SALE: Two TR-671/PRC-47 radios 
with accessories including back packs. 
One system in transit case. $425. The 
other, no transit case, $395. Contact Mike, 
KE6UXV, 530-885-3913, Auburn, CA. 


FOR SALE: Hallicrafters S-85 receiver 
$125 plus shipping, Ken K8TFD 
ken.sands @cavtel.net 734-564- 
0316FOR SALE: Collins S-Line dust 
covers, two-tone Collins gray fabric. Others 
custom made, reasonable prices. 
Robin63 @ comcast.net 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J, Bluffton, OH 
45817-0125 
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FOR SALE: Hallicrafters SX-101, Parts 
set: tubes, S-meter, dial, knobs, etc., what 
do you need? Contact Mike Grimes, 5306 
Creekside Ct., Plano, TX 75094 972-898- 
7251 or email:KSMLG @verizon.net. 
Thanks, Mike Grimes 


DRAKE PARTS FOR SALE: New spun 
inlays for the B Line or TR4 main knob, $6. 
Also sell new pointer knobs. Alan, KC9YS, 
630-879-1132 after 7pm 


FOR SALE: Globe King, OHC 500B RF 
Upgraded, 400 Modulator + PS, VFO, 
New Cables, Tubes. $1,000, PU in S. Cal. 
Larry, W6WUH, 707-874-1000 


TEST EQUIPMENT REPAIRAND SALES: 
Cushman Monitors, HP-410C, HP-410B, 
Logimetrics and AUL Industries RF Signal 
Generators. Service—Sales—Parts, http:/ 
/www.kiss-electronics.com, W7DUZ 


FOR SALE: Johnson 500 completely 
restored, new face, power supply and RF 
deck cases repainted, just beautiful. 
$6,000 Chuck Hurley, K1TLI, 508-965- 
7400 


FOR SALE: Electronics Stuff, reducing 
my 50 yr. collection of radios, meters, 
instruments, wire and lots of parts. If you 
repair or build, | may have what you need 
reasonable. Call anytime, 330-876-0529 


FOR SALE: BC-610-I, ready to run, two 
left. $1,300. Pick up only in Mesa, AZ. 
George Portell, 3212 N 83rd St, Mesa, AZ 
480-986-5797 w8qbg @yahoo.com 


Service Monitors for Hams: Buy, Sell, 
Trade, Calibrate, Repair, Restore. P.U. 
(FedX at Your Door) fircls54@aol.com 
Frank, KE5CSP, 254-597-7180 


DRAKE SERVICE FOR SALE: R.L. Drake 
repair and reconditioning, most models 
including TR-7’s, 35 years experience. 
Jeff Covelli, WA8SAJ, Telephone 440- 
951-6406 or email: wa8saj@ncweb.com 


FOR SALE: ATAS Antenna Repair. If yours 
died, I'll fix it. Inexpensive repair - factory 
doesn’t work on ‘em. Tom, W@EAuJ, 
daileyservices @ qwest.net 303-455-0889 
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Upgrade Your Receiver with 
Synchronous Detection! 


Make your receiver even better with passband- 
tuning synchronous detection that can minimize 
adjacent-channel interference. Unlike many 
others, it truly fights intelligence-robbing 
selective-fade distortion while staying locked. 

The SE-3 Mk IV easily connects to last 455- 
kHz stage in your receiver. Buffer amp or 
converters for other IF frequencies available. 
Some receivers, such as the R-390A and SP- 
600, have IF outputs for direct connection to 


the SE-3. 


high fidelity 


OFF & ee ~ 


SE-3 Mk IV: $695.00 
Rack version: add $49.00 
Sherwood Engineering, Inc. 
1268 South Ogden Street 
Denver, CO 80210 
503-7 22-229 


rob@sherweng.com 


www.sherweng.com 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100I/G. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


FOR SALE: Military connectors are our 
specialty. Please call for availability and 
price. William Perry, 702 (rear) Beechwood 
Road, Louisville, KY 40207 
willlamperrycompany @insightbb.com 
502-893-8724, FAX 502-893-9220 
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ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Inrush Current Limiters are now available from the Electric 
Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


Model AB-1 (With Pilot Light) 
Model AB-1M, (With Voltmeter) | 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 : 
VAC) 

Shipping, each limiter 

(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 


Model AB1-M 


voltage drop across the limiter element. AB-1 and AB- Electric Radio Store 
1M are 150W. All models come with a full money-back 720-924-0171 
guarantee. 


www.ERmag.com 


FOR SALE: Collins S-Line white dial 
transfers, per ER #242, with complete 
instructions, are available for $13.95, 
postpaid. Contact Shawn Daniels WAQIIH, si ie 

335 Bowles Ave., Fenton, Mo., 63026 [a =— oe a 
636-343-5263 or by — e-mail: tLe > sot, 
ajd4200 @charter.net 


CRYSTALS FOR SALE: FT-243, HC-6U 
Drake Collins etc. http://www.af4k.com 
Brian, AF4K, TEL: 321-262-5471 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique _ a = 
Radio Repair - All Makes- Also Transistor : : 

Radio Repair. Tom Senne, AC8DA, 937- Electric Radio Custom 


258-0124, Dayton OH, http:// Coffee Mugs! 
TomsAntiqueRadioRepair.com 


Sa 


These coffee mugs are nice custom- 
made, 11-ounce white-ceramic mugs 
with the Electric Radio logo in 4 
colors and your name and call sign 
in large letters below the bottom 
border. These are printed in 6 colors. 


HARLAN HEAVY METAL 


REPAIR, RESTORATION & 
MODIFICATIONS! 
SA ai eee In Vintage 
ransmitters, Receivers 


& Vintage Military Equipment They are microwave and dishwasher 
Dan Harlan — NSETQ safe! Call for ordering at: 
440-465-5665 720-924-0171 
daharlan @ cox.net Shipped by UPS)... Samir. eae $22.00 
Or on the Internet: 


30 Years Professional Experience in Radio 
and Electronics 


www.ERmag.com 


ee 
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Estes Auctions 


ESTES AUCTIONS 
oe 7404 Ryan Road, Medina, Ohio 44256 
a 330-769-4992 @ Toll Free: 888-769-4992 @ Fax: 330-769-4116 
\_ www.estesauctions.com © Email: estesauctions@aol.com 


Richard Estes, Auctioneer--Radio Call Sign K8LRY 
Call Us to Sell One Radio or Your Entire Collection! 


We offer pick up service for your collection 


FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
Hammarlund, Johnson, National, WRL, 
and others. io: Ken, 
www.RadioReprints.com. 


FOR SALE: New Multi-Section Can-Type 
Electrolytic Capacitors. Made to Your 
Specifications. Twist-tab, Stud, or Clamp- 
mount. www.hayseedhamfest.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9OO, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


FOR SALE: Atwater-Kent dual speed tuner 
repair kit. Complete details at 
www.adamsradio.com Adams 
Manufacturing CO., POB 1005, Lincoln 
Park, MI 48146 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 
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QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


FOR SALE: DRAKE TR-7/TR-7A/R-7/R- 
7Aservice kit. Includes 13 extender boards 
and digital jumper card. $64.75 includes 
postage. See http://pweb.amerion.com/ 
~w/avk, Bob, W7AVK, 5581 Panorama 
Dr, Moses Lake, WA _ 98837, 
w/avk @arrl.net 509-750-7589. 


FOR SALE: Radio parts and hardware. 
Some are 60 years young! Free flyer, USA 
only. Bigelow Electronics, POB 125, 
Bluffton, OH 45817-0125. Now 55 Years 
in Mail Order! 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP. 401-934-1845 
kaledp @ yahoo.com 
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FOR SALE: 
1. Collins Radio 32V-3 Transmitter $750 
2. R-390A Receiver $750 


Manuals available with All equipment. 
Equipment all in Good to Excellent 
Condition. 


Also for sale, 40 X 80 Ham Shack, Living 
Quarters, Shop, Garage.A retired Ham’s 
Paradise in Southern Arizona on 40 
Acres. Awesome Towers and Antennas. 
Station can be remote controlled via the 
Internet, $360K. 


Wes Minear - W7UO 


Telephone 520-398-2722 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KD@ZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 


ACCESSORIES FOR SALE: KWM2/S- 
line metal logo pins. Meatball or winged. 
Excellent replica of the original. Put one 
on your hat, badge, or replace a missing 
logo on your panel, $6.25 shipped. W6ZZ, 
1362 Via Rancho Pkwy, Escondido, CA 
92029. 760-747-8710, w6zz@cox.net 


FOR SALE: Visit RadioWorld- 
OnLine.Com you will find new items and 
information every month! Carl Blomstran, 
POB 890473, Houston TX 77289 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


Brand New - Freshly Manufactured 


COLLINS R-390 (A) 


Plug-in Capacitors 


"Octal" Style 


Also 51J / R388 


Details: www.hayseedhamfest.com 
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NOTICE: Visit Radioing.com, dedicated 
to traditional ham radio & vintage radio 
resources. Let’s Radio! Charlie, W5AM. 
www.radioing.com. 


WANTED: Schematic/Info for the 
American Basic Science Club 3 tube regen 
shortwave rcvr. Bill, WA4LXK, 334-396- 
4632, W_Cheatwood@ yahoo.com 


INFO: See www.navy-radio.com for photos 
and info on Navy radio gear. WANTED - 
AN/FRT-24 transmitter parts. Nick KANYW 
navy.radio @ gmail.com 


WANTED: Manual for model 800 
keyboard. Joe, WO@TUT, 850-233-0614 


WANTED: Lampkin 105B frequency meter 
with calibration book. Jerry Everhart, 
K4MFC, 278 Wildlife Rd, Lexington NC 
27292 336-345-2443 


WANTED: And Needed, Drake model 1A 
receiver, in good operating condition. Call 
Dick, W7KDL, 602-571-4291 


WANTED: Information on an external AM 
mod for the DX-20 that appeared in a 
radio magazine about 1960 or before. 
Vern, Vtapper@comcast.net 


WANTED Tubes 6P5, 6SJ7, 12J7G, Good 
Used OK. Jim Benaszeski, 10505 
Benaszeski St, Rothschild, WI 54474 715- 
359-2860 After 3 PM EDT. 


WANTED: A, B, C, E, and F Coil Sets for 
the HRO-50. Also E and F coils for the 
HRO-50-1R. Jack Troup, WA6JYU, 415- 
897-3987 


WANTED: Heathkit XC-2 and XC-6 
converters for use with a Heathkit RX-1. 
Almost any condition! Please email: 
kemiller@ccvn.com or call Keith at 828- 
682-4379. If no answer please leave 
message. All calls returned! 

WANTED: 600:8 audio transformer as 
found in LS 166/U Loudspeaker series. 
Robert, 613-722-4098, or 
rwboyd @ distributel.net 

WANTED: Restorable AR88, CR88, CR91 
or similar receiver. Prefer within 200 miles 
of NW Ohio. Jon, KC8ZDD, 419-822-9247 
j_c_chamberlin @ hotmail.com 
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ELECTRONIC SPECIALTY PRODUCTS 


Electronic 
Specialty 
Products a. ae 


__ Broadband HF Preamp ae _ 


SINGLE SiDEEANG ADAP 
ESP __ (SB OFF Use 


__BBP-1020 | 


DIGITAL READOUTS FOR 
NEARLY ALL VINTAGE 
RCVRS & TRANSCEIVERS 
FT-101 TR4 TS-520 KWM2 


RECEIVER PRE-AMPS 
TO STAGE EXTERNAL 
ANTENNA MOUNTED 
INSIDE VINTAGE RCVRS 


PD-2 SSB ADAPTER 
455KHz & 500KHz IF 

AM SYNC DETECTOR 
DRM DOWN CONVERTER 


KK4PK. COM 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all 
types of communications parts. 


WANTED: complete ARC-21 HF 
transceiver, trade for Hallicrafters S10, 
HRO-60 or other HF receiver. Thanks, 
Jim, antqradio@sbcglobal.net, 501-282- 
2991 


WANTED: Small black plastic tip for the 
“Trig-Line-Free” lever switch on a HP- 
8601A sweep generator, also main tuning 
knob for same. Anthony Norden, School 
Cottage, 10 School Lane, Watton At Stone, 
Prertiordshire: “UK's SG14 3SF; 
agwnorden @ aol.co.uk 


WANTED: R-390As. It was built to play, 
not sit and decay. | overhaul and find them 
a good home. Ted @x44.cc 
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WANTED: B&W Junior Coils, 5 pin, 
Horizontal, Nos. 2121, 2123, 2144, 2147- 
2150. William Ross, W9WR, 300 Oxford 
Rd., Kenilworth, IL 60043, 847-251-7447, 
william.ross @ comcast.net 


WANTED: ARC-5/SCR-274-N_ type 
equipment, connectors, accessories, 
cables, etc. Any condition, single items to 
many OK. Mark, WOPXM, 
mmckeown @tde.com 303-278-3908 


WANTED: Manual-schematic for Sierra 
101 frequency selective voltmeter. Harry 
Weber, 4875 W. 107th St, Oak Lawn, IL 
60453-5252 


WANTED: Early RCA electron 
microscope, finder’s fee paid. Alan Weiner, 
207-286-5483 WBCQ@wbcg.com 


WANTED: Hallicrafters DD-1 receiver 
audio chassis audio transformers and 
power transformers. Rod, W5CZ, 
RodPerala@aol.com, 303-324-2725 


WANTED: Original meters for the R-390A 
to complete my restoration. Roger, 
W7KVT, w7kvt@q.com, 503-623-7884 
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The R390A is oe ily a magnificent 
freed from milita contract constr 
finishes the job. 


Form re details, optisigand 
Fora te drive cometo: 
Felton ronic Design 
1135 South. Greeley Highway 
Cheyenne, Wyoming 82007 
By appointment only *)) 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign @ yahoo.com 


WANTED: Hammarlund R-620 JAN 


version of SP-600JX28 receiver. 413-527- 
4301 George, K1ANX @charter.net 


yath es of electronics and ‘mechani 


email: feltondesign@ yahoo.com 
web site: www.feltondesign.com 


WANTED: Meter for parts from a Hickok 
6000A tube tester. Walter lacobelli 2147 
Harmon St Ridgewood Queens, NY 11385 
718-456-1988 


WANTED: AF-67 mod transformer or parts 
rig with good mod transformer. Also lots of 
IERC TR5-5020H 7-pin black tube shields. 
Chuck Felton, 307-634-5858 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1iVJ, Hopkinton, RI 401-377-4912 


WANTED: SSTR-1, SSTR-4 and SSTR- 
5. Bob,. WOYWA; 


Vintage Style Radio Kits 


Lance Borden, WB5REX 
13911 Kensington Place 
Houston, TX 77034 


Antique Radio Schematics 


BORDEN RADIO COMPANY 


Phone: (281) 620-6692 
www.xtalman.com 
WB5REX @earthlink.net 


robert @isquare.com; 
703-450-7049 


WANTED: B&W. or 
equivalent push-pull 1 kw 
swinging link coil 


assembly. 75 and 40 
meter coils preferred. 
Bird 500H wattmeter 
slug. 209-522-5580 Les, 
W6LHQ 
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WANTED: Need a dial lock for Hallicrafters 
R-274D/FRR. Walter lacobelli, 2147 
Harman St, Ridgewood Queens, NY 11385 
718-456-1988 


WANTED: Millen 90281 HV rack mount 
Power Supply. Frank, W4FMS, 
616.881.1618; w4fms @aol.com 


WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price. Brian Harris 
WAS5UEK 214-763-5977 
cosmophone @ yahoo.com 


WANTED: Boy Scout radios from the 
1950s. Complete sets, kits, parts and 
documentation. Fred, KCOWW, 
fmikolajewski@wi.rr.com, 414-257-0189 


WANTED: Hammarlund ED-4 Transmitter. 
Bob Mattson, W2AMI, 16 Carly Dr, 
Highland, NY 12528. 845- 691-6247 
w2ami @ arrl.net 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. Rod, 
W5CZ, 303-324-2725, 
rodperala@ aol.com 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 
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Estate Purchase 
Consignment 
Finder’s Fee Available 
SOLD FOR YOU, LLC 
Established 1998 
John Wieder, KOJY 

62639 Ohim Road, Montrose, CO 81403 2 
Tel: 970-249-2751 or Email: Wivisderad won: 


WANTED: One of my “KN8GCC” QSLs 
from the mid-1950s. Tom Root, 1508 Henry 
Court, Flushing, MI 48433, 
wb8uuj@core.com 810-659-5404. 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KA6GNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED? PRESSOWIRELESS, 'NYz 
Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-9011 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, w5or @militaryradio.com or www.r- 
389.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: Searching for RME CT-100 or 
3R9 xmtrs and info about them. David 
Edsall, WiTDD, 156 Sunset Ave., 
Amherst, MA 01002. 413-549-0349, 
dedsall@crocker.com 


WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, manuals 
and parts. Bob Graham, 2105 NW 30th, 
Oklahoma City, OK 73112. 405-525-3376, 
bglcc @ aol.com 
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WANTED: QSL card from W9QLY - Frank 
(Mac) Maruna. Will buy or trade. Will buy 
entire collections if a card from W9QLY is 
included. Will pay finder’s fee. Don 
Barsema, KC8WBN, 
donaldbarsema @att.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Military radios vintage, 1952 
and back. Ken Kolthoff, KBAXH, PO Box 
215, Craig, MO 64437. 913-634-3863. 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies of 
postwar-90’s surplus catalogs, backpack 
specs & photos. W.K. Smith, FCI 
Allanwood Low, PO Box 1000, White Deer 
PA, 17887 


WANTED: HRO 600, NCX 1000A, TEK 
570, EK56-4, E1800, EB-200 RA3712 
service manual for R2174B similar to 
RA6790 contact alan.royce@ngc.com 
oscar873 @aol.com 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. Will 
pickup if you have enough items. Glenn, 
WA4AOS, 864-684-2956 


WANTED: Need S meter front cover (or 
complete meter) for Hallicrafters SX100. 
Cover from SX96 or SX99 would also fit. 
Phone before 8:30PM ET, 607-754-2848 


ATE RD CAS 


Antique Radio’s Largest Monthly 
Magazine — 4,000 Subscribers! 
Classifieds - Ads for Parts & Services 
Articles - Auction Prices 
Meet & Flea Market Info. 


Radios, Ham Equip, Telegraph, Hi-Fi 
TV, Books, Art Deco, 40s & 50s Radios 


U.S. Rates: 1 year 
$36 ($48 by 1st Class) 


A.R.C., PO Box 1558 
Port Washington, NY 11050 
Web: www.antiqueradio.com 
Email: arc@antiqueradio.com 
Toll Free: (866) 371-0512 Fax: (516) 883-1077 


PayPal VISA Ge re 


— leave message and | will return your call, 
or email: WA2EJT59 @stny.rr.com 


WANTED: NOS Bud Portacab Cabinet 
#WA-1540, 61/8” W x 8” D x 8” H, or NOS 
Premier Equivalent #CC-2000. Louis 
D’Antuono, WA2CBZ, 8802 Ridge Blvd, 
APT C-2, Brooklyn, NY 11209 718-748- 
9612 after 6 PM EST 


WANTED: Microphone EV model 664 in 
excellent working and cosmetic condition. 
Cable not important. Frank, WOBDO, 
ruthrch @frontiernet.net 507-364-5215 


e Publishes The AWA Journal with: 


- Battery & AC receiver restoration 
- Vacuum-tube history & collecting 
- Old-time amateur-radio contests 
- Communications receivers 


(AWA 


- Free want-sell-swap ads 

- Early television 

- Horn loudspeaker 

- News of U.S. & foreign clubs 


JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 


e Produces the famous 
annual Rochester Meet 


e Maintains unique 
radio-TV museum 


Mail check to: AWA Membership, P.O. Box 421, Dept. ER, Bloomfield, NY 14469-0421 
"© awamembership@rochester.rr.com (585) 392-3088 http://www.antiquewireless.org 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG oy ie SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 

EZ Hang, Code E foot tree with ease. EZ Hang kit is $99.95 + $9.05 

32 Princess Gillian Court shipping. (We now have 8,400 satisfied customers 
Fredericksburg, VA 22406 around the world.) The EZ Hang comes with a one 

www.ezhang.com year limited warranty. 


Call Today! 540-286-0176 


WANTED: Information about “Salvage 
Sam’ who ran a surplus store on Transit 
Road in Buffalo NY. Phone before 8:30PM 
ET, 607-754-2848 — leave message and | 


Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military 
‘Receivers 
Sales - Service -Manuals - Parts 


will return your call. Email, Box 633, Englewood, FL 34295-0633 
WA2EJT59 @stny.rr.com Please call us at: 941-474-6818 
WANTED: Desperately need ball chain a Cn ok 

for NC-300/308. Joe, K2MZE, 603-652- siggy aN 


“Since 1985’ 


4873 JoeK2mze @ aol.com 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 


Series 1 + Disk 1 
R.L. Drake Co, 


Now all of your Drake service 


information can be in one place and you 


System 


won't have to worry about not having a 


Requicements: 


manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 


Any computer with 
Adobe Acrobat Reader®. 
Performonce will vary 
depending an speed of 
the computer. 
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— ELECTRIC RADIO BACK ISSUES — 
All Electric Radio back issues are either from the original press run or are lithographic 


reprints from the original negatives on archival quality, acid-free paper. Shipping prices 
are for delivery by media mail within the USA. Overseas, please inquire for shipping 


quotes. The on-line search for back articles is at http://www.radiolabworks.com/ 
ersearch. html 

* Single Issues: $3.85 Each, Postpaid 

1-Year Sets (Or Any 12 Issues) $39.00 per year + $5.50 S&H 

Special Deal on Any Four Years (Or Any 48 Issues): $105.00 + $6.50 S&H 
Almost all of the back issues of Electric Radio from #1 are available for $425.00 + 
$19.00 S&H, at least a 56% discount the over single-issue price. 

¢ For a postpaid 29-page printed back issue index, please send $3. 

Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 
All of the Collins compendiums are packaged in nice 3-ring binders. 

Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and 
all the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus 
$5.75 S&H. 

Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 

Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages, $15.00 plus $5.75 S&H 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's bi- 
ography, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manu- 
facturers. There are historic photographs and diagrams on nearly every page, and color plates with vintage 
AK advertising.--------------------------------------- 2-2 mann nnn nnn nennnnnnnnnnnnenncnnnnn nnn nncnannananns $25.95 - 10% = $23.35 


Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees.---------------------------------="=- $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:----------------- $29.95 - 10% - $26.95 
Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets 
and related US-made equipment from 1920 to 1955, by Maurice Siever---------------- $29.95 - 10% = $26.95 


Early Development of Radio in Canada: 154 pages of Canadian radio history by Robert Murray, 
excellent illustrations on nearly every page covering the early wireless days and the start of radio 
broadcasting and manufacturing! -------------------------------2- nnn $26.95 - 10% = $24.25 
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Miller’s Collecting Science and Technology: 160 pages of high-quality color photographs from 
museum collections make this hardback volume an excellent introduction to this new 


collecting field. Written by Lindsay Sterling--------------------------------------------------------- 


eee See A Ame een tee $29.95-10% = $26.95 

Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound 
pages surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
is excellent. --------------------------------------------- 22-2 anne annem nnn n nn nnn nnn nnn nnncncnens $24.95 - 10% - $22.25 


a NEW! Surviving Technology: Bruce Vaughan’s new book about his early experience in radio, and it’s 


also about building the “Ultiimate” regenerative receiver that’s based on his many successful designe, with 
complete information'and schematics!-----------------------------=-------s-s0------nnn--nanannncnnnen $27.95 - 10% = 24.95 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find informa- 
tion on tube types that were released before 1934. Includes history And QOOd PNOtOS. -----------------------n---=-nn= 
ween nnn nn nnn nnn nn nnn nen nnn nn nna nnn nnn nnn nnn ennna nen nnn nnnnannannnnannannannanannannannannncannamnacnaanananaaanan $25.95-10% = $23.35 
Radio-Craft: 50 Years of Radio by Gernsback: This is a high-quality 141-page reprint of the March 1938 
edition of Radio-Craft magazine and is about the first 50 years of radio, and contains hundreds of vintage 


advertisements. ---------------------------------------------0n nnn n nnn nner nnn mann nannnnnnananans $15.95-10% = $14.35 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everyining made by Hallicrafters: By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 


Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and informa- 
tiV@. -------------------------------------- nnn nnn nn nnn nnn nnn nnn nnn nnn nn nnn nanan nnnnanannanannannnnaneanacnans $26.95-10% = $24.95 
The All-American Five Radio: Although this book is about classic American 5-tube broadcast receivers, it also 
contains a wealth of accurate information on vacuum tube receivers, proper troubleshooting, and alignment and 
is recommended for experienced repairmen and novices alike. 92 pages by Richard McWhorter------------------ 
aan nn nn nnn nn nnn nnn nnn nnn nn nn nnn nnn nnn nnn nnn nn nn nnn nnnnn nanan nanan nannanennannnansnnnannanannnnncnanannanan $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel tak- 
ing place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, and 


Polessimenuoning radio communications Of the day.----~-..............00.eto-nan enemas annn cone n seen necens $13.50 


Again Available! Tube Testers and Classic Electronic Test Gear: Written by Alan Dou- 
glas, a retired engineer, this book is packed full of valuable information about test equipment. 
166 color pages. ------------------------------------------------------- $= === === === === - $29.95-10% = $23.35 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders. ------------------------------------ 
wane nnn nnn nnn nnn nnn nnn nnn nn nnn nnn nnn nnn nnn nnn nn nnn nnn nnn nn nnn nnn nnn nnn nnn nnn nnn nnn enna nnn enna nnnens $21.95 - 10% = $19.75 
Zenith, The Glory Years, 1936 to 1945: 244 high-quality pages all about classic Zenith radios. Hundreds of 
high-quality color photos, and history from the Zenith company archives, never before available. If you like 
beautiful Zenith consoles, you will like this book! by Cones, Bryant, and Blakenship-----$34.95 - 10% = $31.45 
Zenith, The Glory Years, 1936 to 1945, Illustrated Catalog and Database: A companion volume to “The 
Glory Years,” this one has 151 pages of reproduced Zenith advertising and full serial number, chassis number, 
and production data that has never before been available in one reference manual, or to the public. 151 pages 
by Cones, Bryant, and Blankenship. ------------------------------------------- 222-2222 222 nnn enn none $29.95 - 10% = $26.95 


Ordering Information: 
U.S. Mail Orders: Please add $4.50 shipping for one book and $1.00 for each addi- 


tional book, five or more books are shipped free to one address! Checks and 
money orders by US mail are fine. Overseas and Canadian Orders: Please inquire for 
shipping quotes. 


Available by mail order, by telephone at 720-924-0171 or on the 
Internet at www.ERmag.com 
Visa, MasterCard and American Express 
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Keep Your ER Magazines Organized! 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 


These boxes are the correct size for many ER-size magazines, 
including Antique Radio Classified, The Old Timer's Bulletin, The 
Tube Collector, or The AWA Journal. 

Set of 10: $11.75 + $9.45 S&H 

Set of [5: $17.25e4 $9.95 Seca 

Set of 20: $23.00 + $10.45 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


The Collins DVD Repair Library 
DVDs work on standard DVD players and computers! 
COIS TOW. Me 2 oss cscaausakes ence atetbetiasd< ance 4 hours, $89.95 
Collins 758-3 and 329-3. 2 ieiennssssece 2 hours, $89.95 
Suche Sinescssecnsacdentene nets tecees 1 hour, $39.95 
Se iss aeécdeceduas oetin eo ak 1 hour, $39.95 
siividsoa onde oksea te dsemetace a eas eae 2 hours, $39.95 


dieu Soaet brea aye Deine eee 2 hours, $89.95 
sdacodeyvapewsacstecehesss meee sameee 7 hours, $109.95 

oh eee eres 2 hours, $49.95 

Hammarlund SP-600JX....................0.000- 4 hours, $89.95 

Shipping within the US: $6.75 each for the first two 

DVDs, additional titles are shipped free. 
ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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| Central Electronics Parts and Repair Support 


air. 


question via email or telephone. 
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Nick Tusa, K5EF, is pleased to announce the resumption of parts support and radio 
restorations for the entire Central Electronics product line. No matter if your need is a 
160M conversion kit, broadband couplers, AF Filter/Limiter parts, HV capacitors or a 
replacement coil for your rig’s bias/ptt relay, we have the parts to keep your rig on the 


Need help, but not a full restoration? Worried about shipping a 90-pound desk 
crusher? Don’t fret....we have special test fixtures to service individual plug in modules 
and even the VFO, absent your radio. And we can answer most any parts or service 


Please visit our web page, http:// 
www.tusaconsulting.com/ce.html for 
latest Central Electronics information and 
pictures of our newest restoration product 
for the 100V Broadband Transmitter: 
replacement meter faceplates. Order one today 
at our special introductory price and make 
yout 100V look as great as it sounds! 
Contact:: Nick Tusa, K5EF 
Telephone: 985-249-6467 


Fax: 985-249-6468 


SURVIVING 
TECHNOLOGY | 
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BRUCE VAUGHAN, NR5Q 
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Surviving Technology 
By Bruce Vaughan, NR5Q 


Long-time ER readers are familiar 
with Bruce Vaughan’s (NR5Q) many 
popular articles in Electric Radio over 
the years. Surviving Technology is a 
chronicle of Bruce Vaughan’s lifetime 
of experience in radio and is a finely 
produced presentation with excellent 
illustrations and schematics. The book 
is 8-1/2" x 11" and is printed on coated, 
glossy, medium-weight paper stock. 
In 7 detailed chapters, Bruce gives you 
a blow-by-blow description, including 
schematics, of all the secrets needed to 
build a successful regenerative receiver. 
The “Ultimate” is amazingly straight- 
forward, stoutly built, and Bruce pro- 
vides all the details to successfully build 
your own based on his 60 years experi- 
ence. 


Available from the Electric Radio Bookstore, see page 61 for ordering information! 
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NATIONAL RF, INC. 


The Type 2-MQ 
Portaquad is a high- 
gain, full size 2- 


meter quad antenna Type AT-100 Switchable 


PW octane Mare te 

Tee hanicalide. Provides -35db, -35db, -20db, and 

sionelewsitrotold —10db attenuation steps in 11 
possible combinations. 


in a container. The 
7969 Engineer Rd, #102 


the antenna’s support base when the antenna San Diego, CA 92111 
is erected. Full specifications available. www.NationalRF.com 
858-565-1319 
Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, Electric 
Radio, and “celebrating a bygone era’). The back has “Real Radios Glow 
in the Dark” (used with the permission of Classic Radio). The T-shirts are 
100% cotton and come in Small, Large, X-Large, XX-Large. The color is 
slightly lighter than the cover of ER. $16.50 delivered, $17.50 for XXL. 


(Medium Available by Special Order) 


container also acts as 


| ay, 119 & George St 
a, vis + yy )) Batesville, IN 470 
Manuals \ Manuela i. 


Order on-line at: 

We are your 1- -stop source. 
www.w/fg.com 

for radio, test equipment, 


Send your questions to: and audio manuals | 


sales@w7fg.com 


Order by phone: 
(812) 932-3417 


800-807-6146 US only 


customer satisfaction =o 
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( Subscription Information 


| Published Monthly 
Rates within the US: 
st Class Rate: $45 (mailed in envelope) 
Periodicals Rate: $34 


Rates outside the US, by airmail only: 
Canada : US $54 


All other countries: US $70 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 
Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 
Subscriptions and renewals may now be purchased 
online at WWW.ERMAG.COM 
Visa, Mastercard and American Express 
FAX: 303-838-3665 


email: Ray@ERmag.com or ileditor2@indra.com 
The Electric Radio mailing date is posted monthly at www.ermag.com 


The Caps Are 
Back! 


By popular request, we are offering 
another run of the popular Electric 
Radio baseball caps. These new 
caps are a nice 6-panel all-cotton 
style with an adjustable rear 
headband and a 3-inch front brim. 
The background color is khaki, 
and the ER logo is embroidered in 
4 colors, not printed. These hats 
will hold up for a long time. 


asa) $22.95 Shipped Priority 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 


Or On-Line: www.ERmag.com 


Electric Radio 

PO Box 242 

Bailey CO 
80421-0242 
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